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ABSTRACT 

Performance in concrete and abstract tasks is 
exftmined systematically by varying the degree of abstractness of 
problem^solving and concept formation tasks. Four forms of a problem 
solving test were constructed. Each form of the test presented 
problem situations through four different modes: verbal stories, 
picture-book r color slides, three-dimension models. Advantaged and 
disadvantaged children from grades 2 and ^ nere randomly assigned to 
test modes. Similar arrangements were made for testing concept 
formation. Stimulus materidl for the concept formation tests were 
presented via .three modes: paper and pencil, notion picture film and 
actual objects. The degree of concreteness in the mode of 
presentation does affect the performance of children on the tasks. 
For only one of the the tasks, however, did the EOcii>economic factor 
exhibit systematic relationships with the factor of concreteness. On 
the problei-solving task, all children performed best on the mere 
concrete forms. Advantaged children out performed disadvantaged on 
all forms. On the concept formation tasks, however, the disadvantaged 
children out performed .advantaged children on the mpst concrete test 
form . Additional factors which may have influenced test performance 
are discussed. A substantial reference listing, concept learning 
tests, and problem-solving tests are included. (Author/RC) 
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Object tVMi 

Thin ruearch euminM perfo^hMmca of concrete vb. rbatriict 
tmBkM by vystcaatic&Ily varying the dagrte of abatractnei^s of problas-^ 
solving and concept formation taska. Tht relatlonahlp of SES to 
parfotmance n the various taaks I0 analysed. 

Procedure 

Pour foras of a problem solving teet vera constructed r Each 
tovm of the test prssented probles situations througii four different 
aodaa» each aode being aore concrete than the preceding isode: 
v«rbsJL Btorles» plcture--book> color slides, three *-dlaenslonaI sodels. 
Mvantafed end disadvantaged children fron grades 2 and 4 of a 
large urban school system vere rsndonly assigned to test modes « 

Similar azxangeuents vere made for testing concept formation. 
Stlsulua msttrial for the ccttqept formation tests vere presented 
vis three modes: papsr and pencil, * motion picture film and actual 
objects. Again, subjects vere randc^y assigned to test aK>des. 

Easults 

The degree of concreteness in the mode of presentation does 
affect the performance of children on the tasks. Por only one of 
the taaks, hwever, did the socioecooOTiic factor exhibit systematic 
relationships vith the iactor of coc.creteness> On the prc^leat- 
solving task, both advantaged and disad'^ntaged children patrformed 
best on the more concrete forms. Advantaged children out p«irformed 
disadvantaged on all forms. On the concept formation tasks, hovevar, 
the disadvantaged children out performed advantaged children on the 
most concrete tes^ ^orm. Additional factors vhlch may have Influenced 
test performance are dlscuss«4. 



CHAPTER I 
INTRODUCTION 

Research vith children from lower socio-economic back« 
groun4^ snd siinority ethnic groups haJT deaonstrated that 
thf) performance of these children on tests of intelligence 
and school achievement is below that of their white, middle* 
class classmates (Osborne , 1960; Kennedy, VanDeReit, § 
White, 1963; Wilson, 1963; Bloom, 1964; Coleman, et al., 
1966). More specifically, investigators have found signi- 
ficant socio-economic and ethnic differences in performaac* 
on a number of conceptual and verbalization tasks, such as 
problem-solving, classification, hypothesis-testing, con- 
cept formation, and rule*-usage tasks (Siller^ 1957; John^ 
1963; Sigel, Anderson, 4 Shapiro, 1966; Odom, 1957; Green 
a Rohwer, 1971; Guthrie, 1971; Stevenson, Williams, $ 
Coleman, 1971), 

The explanation most often given for these differences 
has been described as the ''environmental deficit model 
(Cicirelli, 1972}/' This model proposes that children from 
lover s<i^io**C0nomic backgrounds and minority ethnic groups 
are '^deficient" in certain skills related to successful 
academic performance, in particular, con^^ 
skills, because their environments do not provide the 
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number or type of experiences which encourage the develop- 
Blent of these skills, 

Bernstein (1958, 1959 , is^60) and John and Goldstein 
(1964) have shoMrn that, in teras of language use, in the 
lower-clas5 home there are more short commands and simple 
statements, less complex logical relations are expressed, 
and the syTT^^olism is more descriptive and concrete than in 
the middle-clait-s home. Hess and Shipman (1965) and Miiner 
(1951) have observed that, in the lower-class hoae, the 
control and coimmunication practices of the mother do Rot 
reward or encourage the development in the child of the 

ability to ask questions, examine alternatives » or analyze 

V 

causes or reasons for actions or events taking place. The 
effect of these cultural differences in experiences has 
thus been to ''slow-down" the transition of the lower-class 
child from concrete to more abstract modes of thought 
(Rothenberg h Courtney, 1969; Wallach^^ 1963; Ginsburg, 1972; 
Stodolsky § Lesser, 1967; Wei-. Lavatelli, 6 Jones, 1971; 
Sharan 5 Weller, igtl; Almy, Chittenden, 5 Miller, 1966). 

To compensate for this difference, Ausubel (1968) 
proposed that learning Pids for the disadvantaged child be 
made as concrete as possible. Sigel and McBa^ (1967) 
and Securro and Walls (1971) found that lower-class children 
perform best on a categorization task where, objects are used 
instead of pictures and where realistic versus artificial 
stimuli are used. They concluded that the concreteness may 



»«ble thn child to lateract aor* effectively vlth the mterlele 

ead the laformetlon they provide. 

Punwee of the Preaent Experljeeota 

The 'preeoit experlaente were designed to test the effect of the 

addition of a grimter degree of c^^7&cretexle0s end reeJleo to the itea 

foraet of e test of ptobles-eolvlng ability ez^ a teat of concept 

fonatlon ability aaong advantaged and dla advantaged eleaentary echool 

children* A test of problexD<*solvlng ability vaa developid vhicli aakAa 

use of reellstlc sltxiat;lcms Involving children and adults (Ftldhoaen* ; 

Bo^ta, & Kingenbach, 1972). Children are asked to perfom a ni^er 

of different kinds of cooplez, conceptual tasks: define pr^;>bl«att, ^ i,.. 

' ■ ■ I '■• 

ask questions about them^ select possible causes » suggest elternative 
solutl(»is, foresee consequences of Vsvents^ notice critical details » 
verify solutions^ and judge If enough IxiforMi&ion has been^ provided 
to solve the problcet. The problem situations are portrayed to childrm 
vie black and white line drairlngs In cartoon form. These dravlngs 
are presented as slides. 

X test bf Concept fbrtutlcm abXilty was also developed (Vb«atley» 
1972) nhich makea use of classical and Flagetian concept foraatlon 
probleas where the stlanili are presented via a ■otlon<i;>lcture filM. 
The classical concept f orsatlon prcblesfta preaent abstrafct shapes end 
figures /tnd require children to identify the relevant attributes 
iniich differentiate otie set of figures from enother« The Flagetian 
Ite&e present varioua conservation probleaa vitere children sust judge 
if BtSsaiil reekln unchanged after an apparent tranaforaation 
portrayed on fllsi* 



4 

loth pTObXisa solving and concept forsAtloo Instruamts bav^ • hi^ 
(UgtM of reliability (.79 for problco solvlns, .90 for concept forwetion) 
end have been foxmd to correlate aoderately vlth each other end vlth 
aeaauree of loglcjd thlnklnSt school achlevesentt end Intelligence 
(Feldhueen, Boutz, & Rlngenbach, 1972). 

For the purposes of the present investl t^atlon, three additional 
problstt-ffolvlng test fonm vere constructed. Full*color» tvo* rod 
three^lsenslonal nodels vere made of the problea scenee portrayed In 
In the dravlngs and presented In their place; the pictures thesttMlyes 
vere printed in the test ansver booklets; end stories vere vrltten 
end si&stltuted In tl^e booklets In place of the pictorial sti»>ll« r"'^^ 
The four different test forcus vere Resigned to fora a contlnuuB 
(Idling, 1966) frofi a most abstract (the stories) to a »ost concrete 
or reellstic (the modelii^) mode of representation of the problem 
eltuetldns. The plcture«-book en4 slide prcsentetiois vere designed 
to represent Intermediate stages. Figure 1 places the foui' test fon» 
on a continuum based on the cuee to reallstt present In the Item formate « 

In a aix&llar manner » tvo additional concept formsttlon test forms 
vere constructed. One nev f orm vas designed to be as abstract as 
possible by dravlng the classical concept formation stimuli on pages 
of a test booklet and eliminating the film altogether. Tl.e Plmgetlan 
conservation proWem stimuli vere also represented by series of bleck 
and vhlte drsvlngs designed to portray the transformation and placed 
in a test booklet vlthout the aid of film. The sece«Rl aev forv vas 
daelgned to be as realistic and concrete as possible by presenting 
all of the item stimuli in the form of the actual objecte undergo Isig 
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A tr«xuifonMtlcm„ In the ca»« of tha couarvAtioa problcsM^ or 
th^M^ijmJsloiuil objects. In piece of tb<« ebetrect figure dresvlxxget 
in the ceee of the cleeelcel concept formetlon problew* 71gare 2 
plecee eech of the three concept fometlon test forae on e contlmmi of 
realleai. 

Exyerlaente mi II 
ezperlaentt vlth the problear-eolvlntt Inrimtory vere coodacted. 
the flret ezperittent Involved AlO eecond end fouirtb grede children 
frott tvo schools in Indienspolis, Ixidlene* The second experlaesit 
mm deslsned to repllc«>te the results of the first ezperlaent. 
Five eddltlonel schools In Indlenepolls, Irvolvlng 793 secood- eod 
fourth-graders » took part in the second experlasnt. Disedventeged 
children In both experlMnts vere identified on the b&sls of the 
crlterle used by the Federsl Government to determine eligibility of 
their school for funds elloceted under Title I of the KlescntAry eo4 
Secondary Education Act of 

One experlaenL with the concept formation Inventory vee conducted » 
Using the same Federal Criteria for judgixig degree of disadvantage 
of children, tvo additional echoole vere selected to participate In 
the concept formation experiment* Three hundred elzty eecond- 
and fourth-greadere vere Involved. 
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Xir wtt fayi^tbMlJtAd cliut BOX* realist Ic prftMsCatlaL^ of ClM ' 

offtr«fcioofl imd IgvolvwQt with thm sl^tloM, tbm Iflftrm | 
p«^oaMsc«. Specifically » •«Tttrftl^«xp«riB«iitsl hypoth— — MM 

\. Oldtr chiJldr«Q vUl outperform tb« 7<nmt«t oft oil fooM^jH^ 

tho probloB-oolrlag ond coocopt formtloD tovootorloft* 
2« Chlldron trxm dloodvanto^ bockfrMado will ofrtoloi 

lovor score • on tho tvo IxnroottorlM thoa vlU cMlrtf 

froo advsntegod bockgrouiulo* 
3* lAilto chlldroo uill ootporforai oMi^Hrtilto ohlldroo Oft Cl%i^: 

tvo latitat or loo* 

4. Dloodrontfoiod chlldron vUl ocoro hls^t oft tbo ftoot ^ 
coocroto for» of tbo tvo Sovootorloo; iiNur ogod ^^M^iNMn 
•corot oc the vorlooo forfto of ooeh toot vUl Dot Mtfii^ 
olijsnlflcoatly « 




CHAPTER 11 



The present experiments rest on three theoretical 
gssuaptions. The first is that intellectual development 
proceeds with age froa more concrete to symbolic thought • 
The saooT^ assuaption is that the disadvantaged child is 
retarded in this transition because of inappropriate early 
environmental experiences, and the third is that the use of 
concrete aids or more "reaiisfic*' materials enhances per- 
foraance of children on abstract learning or conceptual 
tasks. The present review considers research which con- 
cerns each of these assumptions. 

The Development of Intelligence 
For Jean Piaget (Flavell, 1963), ''actions performed 
by the subject constitute the substance or raw material 
of all intellectual and perceptual adaptation (p, 83)/* 
In infancy^ these are overt motor actions; the infant sucks 
on a bottle 9 grasps a toy rattle, or shakes his arms and 
legs. As the child develops thc5c actions become intern- 
alized into an organized systcn. This internalization, 
however^ is & gradual and an increasingly more coaplex 
process, *'At first, the child seems to do little more than 
replicate in his head simple concrete action sequences he 
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has just perfomed or is about to perfora. .Ks internal- 
ization proceeds, cognitive actions becotte nore and sore 
schenatic and abstract (p. 82)/' 

Piaget is careful, however, to aake n distinction 
between the content of thought and the thought process^ 
itself. "•Thinki^s is an action that trinsforms overtly or 
'covertly one reality state into another (Purth, 1967, 
p. 820).** This action of transformation takes place with* 
in the context of a developing cognitive structure** schema 
whith are ever-expanding, assimilating and accomodating 
te new experiences. The content df thought, on the other 
hand, consists of the ways in which the "end-points'* of 
those transformational states^ are represented (Xohelder^ 
1969). Inferences can be made about the developiiif cogiki* 
tive schemas by studying the ways in which the child repre- 
sents his thought* -in his judgments and performances on 
various tasks* 

Fiaget (1952) and his colleagues, notably Inhelder 
(Inhelder 6 Piaget, 1958, 1964), have described the develop 
iLent of intelligence in children as proceeding gradisml^.^ 



jects And events are operated upon and repres^ented only 



independence from tiie objects thesuelves (i«e. symboliui'' 
tion), to the point where the child becomes able to ope^tt 



from almost total reliance upon sensory*motor r^redmnn*^. 
tions or expressions of thought through stages where ob^ 




figuratively (i.e., imitated), then, with increasing 
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upon the symbols, thcBselves* Piaget has classified th^se 
latter operations as concrete and formal • '^Concrete . . • 
operations are actions performed on objects to bring them 
together into classes of various orders or to establish 
relations between them (Inhelder 5 Piaget, 1958, p, 273)." 
On the other hand, "thinking becomes formal . . • because 
it deals with the possible combinations (of concrete 
groupings) and no longer with objects directly (p, 293)." 

Bruner (1964, 1966) described the development of repre- 
sentational thought via similar stages. At first, the child 
represents reality in 5?n enactive mode through his actions 
and physical sensations. Later, the child makes use of 
visual and other sensory perceptions to form images of 
events and actions and so represent them in an ikonic node. 
Finally, the development of language helps push the child 
into a symbolic system of representation which, as with 
Piaget, can be operated upon without the things represented 
being present directly in experience. 

Many other researchers have also demonstrated that 
children's ability to think abstractly- -to form and use 
categories and concepts- - increases with age (Thompson^ 
1941; Kruglov, 1953; Sigel, 1953; Heald h Marrolf, 19S3; 
Goldman S Levine, 1963; Shantz, 1967; Stone, 1968; Sigel 9 
Kresh, 1971; Parker 5 Day, 1971; Overton 5 Brodzlnsky^ 
1972). With respect to the first assumption, childreiitft.^ 
thought may be characterized as proceeding developaentally 
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froA perc6ptu6l| concrete operitions and representations 
of thought to abstract » symbolic operations and represents* 
tions. 

Effects of Social Background on Performance 
With the Civil Rights Act of 1964 and the Eleaentary 
•and Secondary Education Act of 1965 a great deal of atten* 
tion was focused on the poorer school performance of lower* 
class children and children from minority ethnic groins. 
The plight of these children has been well documented £or 
nany years (Blooa, 1964; Coleman, et al.» 1966; Wilson^ 
1965). Their performance on a variety of intelligence and 
achievement tests has consistently been below that of white 
middle* and upper-class children. 

A number of explajiations for these differences Live 
been proposed (Cicirelli/ 1972). The aost prevalent argu* 
ment is that the environnent of the lower-class child does 
not provide the experiences which encourage the devel^ment 
of academic skills. The disadvantaged child has poorly 
developed auditory and visual discrimination skills » and 
little ability to persevere at tasks » for example (Deutsche 
1963; Havighurst, 1964; Passow S Elliott, 1967). But, one 
of the greatest dixfere^ce>^etween children from advantaged 
tnd di58dvantA£ed backgrounds is in the development tnd use 
iJiiilfmgMgB (D«utsch, 1965). The majority of intellig«sce 
ifc f^ ^B^tHraguint tests used in school depend heavily up«9 
MMKtr.iEBd language factors (Eells 4 Davis, 1951) and 
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research has demonstrated that the language skills of 
children fron disadvantaged backgrounds are quite different 
fro« the skills of their middle-class peers (John, 1963; 
Doutsch, 1965). Bernstein (1958; 1959; I96a) charact(?rired 
the language of the disadvantaged as ''public'' in form and 
use compared to the more "formal" verbal abilities of 
advantaged children. "Public" language involves more 
". . . short commands, simple statenients and questions 
where symbolism is descriptive, tangible, concrete, visual 
and of a low order of generality (1958, p. 164)." The 
"formal" language of middle and upper socio-economic groups 
is ". . . rich in personal, individual qualifications, and 
in its form implies a set of advanced logical operations 
(1958, p. 164)." 

Also important is the use of language. Children 
acquire langur^ge via verbal interaction with others, es- 
pecially their parents and, in particular^ their mothers 
(Hess § Shipman, 1965). The child from the lower-class 
home, however, learns most of his language through rccep* 
tive exposure rather than active interaction (John 5 
Goldstein, 1964). In other words, the "public" language in 
the lower-class home is a one-way proposition. The language 
in the disadvantaged home limits the child's char^ces to 
examine alternatives, causes, or reasons for events. As a 
result, the child does not develop language as a "mediator" 
of thought, a prerequisite to effective logical thinking. 
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Thus I the child from a lower socio-economic home develops 
n sensitivity to the content or '•boundarins" of objects 
and events (i.e*, concrete stimuli), rather than to the 
structure of objects while, on the other hand, the ••formal" 
language places greater emphasis on the interrelationships 
between objects and the differentiation among them (Bern- 
atein, J958). 

A number of authojrs have thus characterized^ tHk 
thought of the disadvantaged child as more coDcrete and 
less abstract than that of the middle-class child (Jensen, 
1969; Ausubel, 1968; Sigel Q blmstead, 1970; Blank 9 
Solomon, 1968; Gordon, 1965; Passow Q Elllortt, 1967). 
Ausubel (1968) suggests that the '*generiil unreadiness 
for school learning among culturally disadvantaged childreii 
largely reflects their slower and less complete transition 
from concrete to abstract modes of thought • • . (p. 269). *• 
Training programs developed to increase the disadvantaged 
child's abstract thought processes are based on this 
hypothesis. "Their behavior iKhe deprived children^ re- 
flects the lack of a S)nBbolic systea by which to organize 
the plentiful stimulation surrounding thea (Blank ^ Solomon 
1968, p. 380}." Such training programs have focused on 
skills of selective attention, imagery of future events, 

inner verbalization, cause and effect relations, Gate- 
's . , , 

forization, and sequential thinking. 
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A number of other researchers have investigated tht 

effects of socio-economic status upon intellectual develop- 
ment. Sigel and McBane (1567), Sharan and Weller (1971) ^ 
and Wei (1971) |found that lower-class children are retarded 
in development of Piagetian classification skills as com- 
pared to their middle-class peers* Stodolsky and Lesser 
(1967) also found that middle^-class children were more 
advanced on Piagetian class inclusion and sorting tasks « 
Odom (1967) found that children from high socio%<SiKii|f|(^ 
homes used an hypothesis-testing strategy in a concept 
formation task more often than lower-class children and 
Siller (1957) and Kruglov (1953) found that lower-class 
children selected more ••concrete" definitions of words • 
Almy. Chittenden, and Miller (1966) also found differences 
between low- and middle-class children on classification 
and conservation tasks « 

To summarize research pertinent to the second a.Sfump- 
tion^ children from lo:ver-class backgrounds appear to 
develop conservation concepts somewhat later than their 
middle-class peers and are less able to make use of 
"abstract*' categories in concept formation and classifi- 
cation tasks. Considerable evidence indicates that dif- 
ferences in the experiences of the lower-class and siddle- 
class home environments do exist and may contribute to 
differences in the representation of thoughts, and espe- 
cially, language. 



. Piftget (1971 |FIavell» 19^63) and Ausubilo (1968) sxxggtst 
that instructional nateri&ls should include, audiovisual aids 
"to provide sort concrete eopirical props and opportunities 
for dire';t physical nanipulation of objects and situations 
(Ausubel, 1968, p. 269)" for children from disadvantaged 
backgrounds. One example Qf such concrete aateriaXs is the 
Cuisenaire rods (Cuisenaire Q Gattagi]|^, 1960). Extensive 
research has been carried out with Cuisenaire rods in 
aatheBAtics instruction but, in his rfview of a considerable 
nuaber of studies conparing the use of the Cuisenaire rods 
with aore traditional approaches in which concrete aids 
were not used, fennena (1^69) pointed out that nanipulable 
devices have not contributed significantly or reliably to 
learning. 

Piaget (197^, however, maijitains that the Cuiseniiire. 
aaterials are useful when they pemit active aanipulations 
and discoveries by the child, himself, but when they are 
used by the teacher, for demonstrations, they make the^ 
figurative aspects of thought--the way thoughts are repre- 
sented by the child- -aore important then the operations, 
themselves. This activity need not be a physical-motor 
response; it can easily be internal or abstract reflection, 
but no audio or visual aid--filo or im8ges--can help develop 
the child's operative ability unless the child actively 
interacts witJi the "content" they represent. 



^7 

With respect to overt operations, research on the 
effects of active manipulation has not been definitive. 
Huttenlocher (1962) found that manipulation of objects 
interfered with^childrcn's ability to form concepts. 
More recently, Goodnow (1969) and Goodnow and Bethon 
(1966) obtained evidence that children are able to give 
more non- standard uses for objects if they are allowed to 
handle them and that children from poorer schools perfora 
more poorly on a classification task when they 'are not 
allowed to ^move the objects, themselves. 

On the other hand, with respect to covert operations 
upon the objects or material involved, words or phrases 
with concrete referents or pictures have been used 
successfully to improve children's learning (Horvitz, 1971; 
Rohwer, 1970; Paivio, 1970 ; Palermo ^ iS)70). Paivio (1965 i 
1970) proposes that the images serve as pegs to which the 
individual can attach verbal label ^ and thus they facilitate 
learning.^ Another proposal is that . . » "the image of the 
stimulus might be an initial iapligit response that is more 
likely to produce additional verbal mediators » one of Which 
'might already be connected to the [appropriate] response 
(Bourne-, Ekstrand, S Bominowski (1971, p. 142). In other 
words, the creation of an image may help to mediate between 
sore symbolic materials because the symbolic material may 
have already developed out of experiences encoded in, to 
user Bruner's t^jlfi, ikonic representations (Bruner^ 1966)* 

o 
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Some evidence exists that instructions to create images 
from materials facilitate the performance of older children 
apre than younger children (Rohver,> 1970). Rohwer conten3s 
that children, to the third grade, have less capacity 
for using irages ef^ectively than they have for making use 
of verbal representations. Older children (sixth-graders) 
aSe better able to make use of images because they are more 
likely to have a symbolic representation stored in memory 
and associated with the image. Because of the limitations 
of meniory, younger children ma/ not have Zhis association. 

Such an explanation appears to be consiitent with 
Bruner's ar.d Piaget's conceptions. They assert ^hat langu- 
age becomes ihe predominant developmental task for the child 
up to the age of seveif or^ eight . Language enables. the child 
to: "... represent [actions^ intuitively by meaiis of pic- 
tures and 'mental' experiments (Piaget, 1967, p. 17)/' One 
night conclude, on the basis of this evidence, that imago- 
sugge^i^xing materials can be most effective when there exists 
more symbolic materials easily and closely associated with 
theu in the child's experience, thus providing the child 
with a greater opportunity to interact actively with the 
inase. 

A number of other researchers, in studies of cognitive 
function?.ng, have used materials which vary along dimensions 
of realism. Stevenson and McBee (1958) found that four- 
and six-year- olds made fewer errors on a size-discrimination 
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task aft«r training with three-dimensional objects (cubes) 
than with cardboard cut-outs or squares painted on card* 
board. Thombufg and Fisher (1970) found that three- and 
four-year-olds discriminated letters better after play with 
three-dimensional letters than with two-dimensional letters 
even though the criterion task was two-dimensional. Hale 
(1971) presented third-, sixth-, and ninth-graders with 
paired-associate tasks using pictures, concrete words, 
abstract words ^ and Japanese characters. Subjects^ per- 
formance on pictures was superior to their performance on 
concrete words in grades three and nine. The subjects* 
^rformance on concrete words was superior to th^t on ab- 
stract words in grades three and six. 

Sigel (1954) compared seven-, nine-, and eleven-year- 
olds' classification abilities using five different forms 
of a test. One form of the test employed toy representa- 
tirms of objects to be sorted. The children wore permitted 
to handle all of the objects. On a second form, the toys 
were present but the children were not allowed ^o touch 
them. The third form used black and white photographs* of 
the toys which the children were also not permitted to 
touch. The fourth form of the test used tne word-names 
of the objects, each printed on separate cards. The fifth 
form of the test used a single lirt of all the object 
lUUMs* Sigel found age differences but no differences 
between test forms. 
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Dwyer (1967, 1970) found that photographs and oral 
dctscriptions resulted in significantly poorer performance 
froB subjects then did scheaatic diagrams or diagrams with 
liaited shadini^. In his review of earlier research, Dwyer 
fovmd that a controversy existed (Travers , 1967) between 
researchers who felt that learning increased as the nunber 
of cues in the situation increased and those who felt that 
too many cues could.be debilitating; thit part of the 
subject's job during learning is to separate or filter out 
the relevant from the irrelevant, and that too many, or 
too realistic » cues could make that job i&ore difficult. 

Thus, if the task (in Dwyer 's studies, lear^iing the 
parts of the heart) depended upon the cues presented in 
audio*visual materials, then the number of cues becomes 
crucial. Performance can be inhibited, by being to abstract 
or too realistic. By the same token, if the cues presented 
in audio or visual or tactual materials do not directly 
reveal the relevant task dimension, as in the case of 
Sigel's research, no differences may result from different 
kinds of aids/ Since all of the objects used by Sigel *were 
carefully selected to be familiar to all children, no doubt 
the subject^ own referents^ most likely affected by their 
age and experience, determined their performance and not 
the different test forms. 

There is some evidence that more concrete, or realistic, 
materials do facilitate learning for disadvantaged pupils 
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in particultr (Securro § W&lls» 1971; S«a|4ft;;i^^ 
1963). Semler and Iscoe found no dlff«re<ic#s Wtwe«n 
biftck ami n^hite children on n {i^iired-^Assoelates tftfk iihen 
the pairs ware Represented by real objects rather than 
With photographs. Younger black children had the greatest 
difficulty when the pairs to be learned belonged to differ* 
ent cc optual categories and were represented in pictures 
rather than real objects. Securro and Kalis found tiiat 
disadvantaged children outperformed their fydventiged couator* 
parts when learning relational concepts with lifelike stimali 
(pictures) versus conjunctive concepts or abstract geosetric 
figures « 

To sunmarize, the us^ of more realistic and concrete 
Biaterials has enhanced children's performance on a number 
of conceptual tasks. There is some concern expressed by 
Pltget, however » that greater Teilism not be considered an 
end in itself. To be effective, the concreteness of the 
materials must increase the child's cognitive operations 
with the materials. Otherwise, the increased number of 
cues' may interfere with the child's ability to identify 
the relevant information. 

Summary 

Three theoretical assumptions were made in the course 
of the present review concerning the developiKent of con- 
^ ceptual behavior in children, differences between chiidi'en 
ERJC from culturally different backgrounds , and the use of 
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'AA^mxxkim taU totchlnf sids. The fir^t of these 
^^^im^i'tlt^-f thAt conceptual behavior develops gradually 
^flUt fiut mxtxm c^cr^t^ ii«4#i df th94ight> Mild been 
documinted' (Flavin ^ 1965; Bryner^ 1964; Goldsan I 
1963; Sifel I Krash, 1971). Older children are 
better able to aake accurate judgnents concerning rela* 
rtionabips between objects and events under transformation # 
..^^y have ac5iui red concepts which enable then to separate 
^levant frosi irrelevant information* 

Research concerning the second asstptptioUi that children 
f^om lower-class hoipes or minority ethnic cultures have not 
developed this conceptual ability as fast as their middle** 
class peers » has also be^n reported (Weig Lavatelli^ \ Jones » 
1*71; Wallach, 1963; Stodol^ky % Lesfer. 1967; Sigel I 
Ifctene, 1967; To 
ce^pensate for this 'Meficitt'' it has been proposed that 
learning and teaching aids for the "disadvantaged'* should 
be made as concrete as possible (AusubcSf, 1968). 

Research concerning the use of realism in learning 
aids has, however » not been conclusive^ Considerable 
research indicates that more concrete or realistic repre- 
gentations. do enhance performance (Kcrvitz^ 1971; Rohwer, 
i970; Paivio, 1970; Stevenson 6 HcBee, 1958; Hale, 1971) 
gnd some evidence exists that children from culturally 
different backgrounds perform better on tasks where 
greater concreteness is used 



;S«curro I Walls, 1971). But, whon the task to be perfoT»^d 
4o0S not depend upon the additional details if^ realisn or 
c<mcreteness , those details ma^^ interfere with'^pviXontance 
flScyer, 1970, X9t,)/. 



Orfnlaatioo of Final Chapters of Project Raport 

Thm ptoaeac <zp<irlJD«Qta vero conduct^ by tvo dlff«r«Qt ti 

0t ioTMtitstort irorklng the areas of concept fors;»tlo& sad 
^.|«oUi»HiolTlni» eeii^tliraly, ThaWfor**, the Hstboda, Saaulta md 
"plMwm^ioa of tha Results ^ectlona vlll ba raportad aaparataly, 

firat for concapt foraatinn, and, second, for problai»-^olvlna. 



ERIC 



CHAPTER III 
Keithodo» Hesults and Dificuatloc 

for Ccmcttpt: Fomatioa 

Method 

Subjects 

The 3G0 subjects vcrc cbc«en from tvo iicbool« in • Igrsft sldvMtcn 
city* oat locate In the innarcity ssui the other in e wAdilm thmm 
atelghborhood . The ethnicity coapositioni of each ecbool VM ftrnj^Wtmlf 
Ce»culan. The ixmercity school vao deslgiuitad e tSMA Title I 
echooi on the basis of the value of boiaee, fasdly aoblllt7» tad pmtmt 
IsicotKe. For this study, the pupils in the izkoerclty ecbool vme cellflii 
disadvantaged vhile those in the alddle class school vera labelaid 
advantaged. Classification by school rathar than indivldaal aay iurrs 
placed some subjects in the vrong SES group; il»a.» aosis of the poplla 
in the ixmercity school aay have com fnm midAl% class boMS and 
sons of the children from the 8ub\irban school say hova cosm f^o^v lov«r 
class hoees although the neighborhoods apj>aared rather hofaogesiacroa. 
This procedure could have restated in failure to find SES diiferesicaa 
vhen they in fact existed. Froei each sch^l, three claaees oC 
approxicmtely 30 pupiJs each were chosen at grade tvd and tbxva 
classes at grade four. The three classes each grade l«Kiil jr^'^ 
pooled ixnd randoaly assigned to three groups designated as ^^crt^ta^ 
filffi, and abstract. 
Deeerlption of the Instruaenta 

The tvo^part color sotion picture test instrunant conaistad of 
Cpnaervation and discriodnative responae itexsa* The 16 ixa^ catumrwmttaa 



aubtMt co4\«istftd of thtM nuab^r* two length i thxM ^u«tlt7» t«o 
Ma«» ihrmm arM, oti« wight mzmi two voloae lt«s. Tb« fUbi 
projttcttd in a pul^imlly Ui^ced room cod th« eiibjacta rMpoodad 
to quMtlovui by aarklng «a«««r sbaats. 

A typical coasarratioo itaa proacnted in tha fila aakiKl tha 
ehUdran to oinpara liquid quantity in diffarant cootainara. Initiallyp 
ClMiy aaw tvo idanticAl glaat) tuablara of liquid fiUad to tha aaaa 
lorrelt and sat cogathar to facilitate viaxxal coapariaooa. Iha aakr^aata 
irara told tha% both tuablara xontain equal aaounta. of juice. 
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Table 1 

Federal Criteria Used to Judge Degree of 
Disadvantage of the Schools In the 



School 



Federal 

Criteria 


. City 
Average 


Advantaged 


Disadvantaged 


Hoblllty ^ 
(above .54) 


.33 


.06 


.43 


Attendance 
(b«low 92.32} 


9A.6 


95.2 


91.9* 


Percent faallles 
vlth Incoaes leas 
than $3000 
(above 202} 


13 


- 5.3 


14.1 


Percent approved 
Indlgenta 


13 


0 


15 


Owner unit value 
real estate 


$11,900 


$12,800 


$8,000* 



Federal Standard in parentheses 

Meets or exceeds criteria for disadvantaged classification. 
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Table 2 

Kuaber of Students Tested and the Percentage 
of Non-White Students at Each Grade Level 
In the Concept Formation Ezperlment 



Schools 



Grade 




Advantaged 


Disadvantaged 


Second 


Nuxnber 


66 


128 


X Non-4fcite 


1.5 


0.8 


Fourth 


Nuaber 


62 


110 


Z Non-Vhite 


0.0 


0.0 
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Then, they saw the liquid poured from one tumbler into a taller but 
soallcr diaoeter container. The eubjectc were then asked which container 
held more Juice, or if they had equal aniounts. They were to respond by 
Mrking one of throe pictures — a star to indicote more liquid In the con- 
tainer on the left, a key to indicate nore liquid in the container on the 
rights or a flower (always In the middle) to indicate the araounts were 
equal. 

In addition to items where the two stimuli were equal in the Initial 
presentation, as above, there were Items with Initial Inequality. For 
exaaple, two tuoblers of beans were presented with one obviously having 
laare beans than the other. Then the contents of the one vlth leas waa 
poured Into a tall» sx&aller diameter container with the height In this nev 
container being greater than in the tuabler available for coQparlson* 

For the concrete nsode of the conservation subtest, the actual objects 
seen In the flln were used and the trans fortaatlon perforned in clear vlev 
of all class aecobers. The items were presented using a display board, flannel 
board and a table top. 

The abstract caode of the conservation test was developed for this atudy« 
The difficult aspect of designing the test was the problem of repreaentlng 
a transformation on paper. A sequence of four drawings was used to 
depict change (transformation). The first drawing showed, for 

exaaple, two glasses of liquid filled to the same height. The second 
drawing showec the liquid in one container being poured into a tall, thin 
cylinder. The third drawing showed the new container with liquid In It 
and the empty glass held above. The fourth drawing showed the two containers 
to be compared. In administering the test, subjeci?:8 were given a piece of 
colored paper and asked to coyer their j^age. Then on instruction they would 
slide it down to sequentially reveal the four drawings,^ Subjects were to 
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;3rk Lie c_ont;iinor in ihc fourth drawing whi;^h had tnorc liquid or mark 
both they had the san:e omounL* 

Tht. ixtecn items of tho conservation test were taken from a 23-itca 
film :ost -velopcd previously (Asher, et. al. 1971) The test-retest 
rcliah ity ;ta of the original filra test was available with first and 
third gi ' ie r^'pi^i^- The reliabilities were 0*86 for the first grade and 
0.72 for :!'e third grade. The K-R 20 reliabilities of the concrete, film, 
zri pcii»c;-r cil lorns used in fhls study were 0.87, 0,77, and 0.84, 

J i U:^ di rlninativc response task, the subject was ahovn a ro»ti^ of 
2cu: drivings l: I told» **Thcse are alike in sooe v^y/-. He waa thtxx shown 
a c<^coad lo-j of 1 )ur drawings and told, "These are not like thoae in Che 
tiis: xoj.'' Vhcn he was instructed to '"Hark the one in thia row which ta 
'ike :.io.;e i*> Live first row/' There were five choices in this final rov. 
The it ^uis th'jniselvcs varied in the nunber of relevant attributes and the 
.•.**.>vlcuoiie^.^ of Luc attributes. / typical itcs; Is shown in Figure 2. 

cjncr»»t^» .node of the discriminative response subtest consisted 
*- , -u* *.J wo^dc; n^.odels of sha^s mounted on a large poster which could 
seen by /'c entire class. The film version of this subtest was prepared 

4 

ly filir.ii.^; the ^odcLs used in Lue concrete modes* The abstract mode wad 
•prepared 1/v diavi:, • olacr. ouL.line sketches of the tHcdels on 8 1/2" X 11" 

papci . . 

In attenpLing to d:^Lermine the effects of age, concrete«abstractce0S 
level, r.nc! SE3 lev^l, n design was chosen using grades two and four, the 
three levels of concrete-abstractness" (concrete, film, abstract) » two 
loveln of 3£S; r.nd disadvantaged and advantaged* A 2x2x2 analysis of 
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variance design was uaed to Identify main effects as veil as possible 
interactions. Three separate analyses vere perfcr^d, one using the 
sixteen Itea conservist inn <]»rm^ one using the nine itca conservation 
subtest data, and one using the discriminative respoo^e data. 

Results - Concept Pon&ation 
The results of a 2x3x2 analysis of variance performed on the 
sixteen lte& conservation subtest dat4' la sho%m in Table 3. There 
vaa a highly significant grade effect with fourth grade subjects 
scoring approximately two and one-half points higher than second grade 
subjects, there was no ^^e effect but a highly significant SEE 
difference vlth the advantaged group scoring hl|^er than the dis- 
advantaged group. Nearly all of the SES difference resulted frooi 
second grade scores. Figure 3 (a) shews a Grade X Hode interaction* 
At grade tvo the mean score of the film group was higher than 

« 

^ther thie mean score of the concrete or abstract group » At the 
fourth grade the mean score of the film group vaa lover than either 
the concrete or abstract groups. Figure 3 (b) shovs a Grade X SSS 
interaction reaultii\g from the disadvantaged fourth grade group 
scoring the eame as the advantaged group » vhile at the second grade* 
the advantaged group scored bilgher than the disadvantaged group. 
Figure 3 (c) shovs a Mode X SES Interaction. This resulted frcai 
the concrete advantage groups scoring lover than the advantaged film 
or abstract groups vhile the concrete disadvantaged groups scored 
higher than %rlth the disadvantaged film or abstract groups. There 
vaa no sex difference. 

From the sixteen Items of the conservation test, nine items 
Q vera selected for analysis in which the Initial presentation featured equal, 

ma^ta tether than unequal quantities. This was done for tvo reMons. First » 
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k Table 3 

2z3z2 Grade z Mode z SfiS AKOV for the aizteen itea 
conservation subtest 





M.S. 


D.P. 


F ratio 


A Grade 


558.09 


I 


56.60 


& Modes 


9.77 


2 


.99 


C 8£8 


. 87.50 


1 


8.87 *♦ 


AB 


37.9^ 


2 


3*85* 


AC 


53.19 


1 


5.3S> ♦ 


BC 


39.39 


2 




ABC 


• 13.76 


2 




Within 


9.86 


3i*7 





♦ significant at the .05 level 
significant at the .01 level 



V 



o 
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iLsing eqiS^ quantities is the T&ore standard nethod of assastting conaerva* 
tlon and thus has greater logical validity. Secondly^ in a factor 
analysis of the sixteen items the inequality itesis separated out from 
the equality items. Using the scores on the nine equality Iteaa, 
the same type of analysis of variaace was performed. As before, there 
were highly significant grade and SES effects In the sasie direction 
(shown In Table 4)« But in contrast to the previous analysiSs there 
vas a significant mode effect with scores on the abstract mode 
being lover than either the scores on the concrete or iln teats. 

Figure 4 shows the resulting interactions. There vaa a Grade Z 
Mode Interaction with several grade subjects scoring higher oo the 
film testy and a Mode X SES interaction with the disadvantaged group 
scoring as high on the concrete form as the advantaged group. There 
vas no 8CX difference. 

A 2x3x2 Grade X Mode X SES analysis of variance vas perforMd 
on the discriminative response data. There vas a significant grade 
effect vlth fourth graders scoring higher than second graders. 
See Table 5. There vas a significant mode effect resulting fron 
higher scores on the abstract i^de. There vas no SES effect* Xbere vat 
a Grade X SES interaction, shown In Figure 5j resulting from a lo» 
sec^md grade advantage group mean on the concrete mode* 

The means and standard deviations for the three analyses are shova 
in Tables 6, 7» and 8. 

The proportion correct for each of the sixteen items of tha cooserva* 
tioa test for the three modes is shown in Table 9. It can be aaan that 
there vere not items of the concrete oode markedly i&ifferant in proportion 
correct from the othisr modes, but items 2» 12 » and IS of the film soda vara 
markedly lover than the corresponding items of the other modes. These «• 
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Table 4 

2x3x2 Grade x Mode X SES AKOV for the nine Ites oonaeriration 

(equality) subtest 





M.S. 


D.P. 


F ratio 


A Grade 




1 


76.01 


B Mode 


30.13 


2 


5.51 


C S£S 


6l«28 


1 


11,22 


AB 


29.96 


2 


4.93 


AC 


14.31 


1 


2.62 


BC 


19.^ 


2 


3.56 • 


ABC 


8.71 


2 


1.59 


Within 


5.^ 


343 





♦ elgnlf leant at the •OS level 
elgnlflcant at the .01 level 
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Gradtt X Mode 




fourth 



eeoond 



F 



P-P 



Mode z a£S 




fillB 

oonoreta 
pAper-pecoil 



(b) 



Pig. k Nine ltc« conaervatlon (equality) te»t Interactions 
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Table 5 

2x3x2 Grade x Mode x SES AKOV for the diAorlftituitive 
response test 





M.S. 




B.P.\ 


A Grade 


273.68 




1 


B Mode 


^3.06 




2 


C SES 


7.75 




1 


AB ' 


1.06 




2 


AC 


22.71 




1 


BC 


11.62 




2 


ABC 


30.82 




2 


Within 


. 5.11 




347 


*^ significant at the 
algnlfloant at the 


.05 

.01 


level 
l^vel 



P ratio 

53.55 
8.43 
1.52 

.23 

kM 

2.27 
6.03 «• 
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Grftde X BBS 



fourth 



secoM 



Pig. 5 DisorloilnAtive reapoxise test IntaraotionB 
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Table Z 

Sixteen Ites Conaervatlon Test Keaoo «ad Staotdard Deviations 



Test Mod* 




Grade 


2 


Grade 4 


Disadvantaged 


Advantaged 


Disadvantaged 


Advantaged 


Concrete 


■ 


8.94 


9.84 


13.01 


11.73 




a.d. 


4.1A 


2.99 


2.07 


2.60 




■ 


9o29 


10.90 


10.48 


12. U 






3.05 


2.66 


2.95 


2.51 


Abstract 


m 


8.94 


U.70 


12.56 


13.17 




s.d. 


3.62 


3.62 


2.97 


4.01 
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Tcble 7 



Nine Itca Conaervation (Equality) Subtest Means and Standard Deviations 



Teat Mode 




'Grade 2 


Grade 4 


D 


A 


D 


A 


Concrete 


a 


A. 82 


5.23 


8.08 


7.58 




B.d. 


3.24 


3.13 


1.57 


1.66 




B 


5.90 


6.81 


6.81 


8.03 




8.d. 


2.32 


2.36 


2.3A 


1,62 


Abstract 


a 


3.32 


5.77 


6.92 


7.50 




a.d. 


1.81 


3.60 


2.33 


2.40 



V 

id 
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Table 8 



Discrlalnatlve Response Test Means and Standard Devlationa 



TMt Hode 




Grade 


2 


Grade 


4 




D 


A 


D 


A 


CoQcrate 


■ 


3.26 


3.68 


5.65 


6.64 




«.d. 


2.34 


1.97 


2.65 


1.87 


Filn 




4.58 


4.67 


5.67 


7.50 




• rd. 


1.89 


1.84 


2.00 


2.70 


Abatract 


B 


5.2i. 


6.10 


7.48 


7.07 




ii.d. 


2.23 


2.06 


2.52 


2.80 
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r Table 9 

Proportion of Correct Rc;r;ponscG for the Sixteen Item Conservation -i* • 

for Each of the Three Modes 





Item 




- 

Concrete 


Test Mode 
Film 


t 

Absttsc t 


1* 


Number 


m 


.85 


.80 


.81 


2 


Hosier 




.90 


.31 


■ .93 


3* 


Number 




.84 


.73 


.82 


4 


Length 


J* 


.87 


.86 


•94 . 


5* 


Length 




.70 


.86 


.84 . 


6 


Quantity 




.65 


.74 


■ 'j 


7* 


Quantity 




.64 


.74 


.50, 


8* 


Has8 




.78 


.90 


.55 


9 


KasB 




.86 


.85 


.70 


10 


Quantity 




.70 


.80 


.71 


11* 


Area 




.54 


.59 


.65 


12 


Area 


J* 


.55 


.39 


.77 


13* 


Area 




.60 


.68 


.53 . 


lA* 


Weight 


m 


.69 


.75 


.60 


IS 


Voluae 




.80 


.59 


.6c - 


16* 


Volume 




.77 


.80 





♦Items of Initial equality used In subsequent analysis. 
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Inequality itais Included primarily for variety and to lengthen the teat* 
Of a aubstantivc nature is the lover scares on itcas 6, 7, 8, and 16 of 
the abstract taoda. These differences accounted for the significantly 
lever scores on the abstract node when the nin's cons^^rvation (equality) v 
lte«a vere analy£ed. 

The proportion correct for each of the discriaiaative response iteas 
for the three modes is shown in Table ICL 

Discussion - Concept Formation 

The rather complex results of this study can be interpreted by con«- 
siderlDg a oumber of factors* The conservation test was first analyxed 
usixig all sixteen items, and then by using just the nine equality items. 
After careful examination of item proportions, factor analysis, and thm 
nature of Itema, it vas concluded that the results bif "the nine item 
anolysss vere more meaningful* In a previous study (tfheatley, 1972), the 
•quality items vere shown to be highly discrinlnative and reliable. On 
the equality conaervation subtest, the scores vere highest on the concrete 
mnd film modes and lowest on the abstract modes. Fourth grade subjc/^ts 
scored much higher than second grade subjects and advantaged subjects 
scored higher than disadvantaged subjects. The one interaction of 
particular Interest vss Instrument X SES. While there vas no difference 
in perfrrmance of the tvo S£S groups on the concrete mode, there vere 
significant differences on the tvo more abstract modes of presentation in 
favor of the advantaged group. The second grade disadvantaged groxxp 
scored much lover on the abstract mode. They bad 36Z correct responses 
compared to S6Z and 65Z for the second grade disadvantaged concrete and 
film groups respectively. The second grade advantaged group had 64Z correct 
responses on the abstract mode* Evidently the greater abstraction in mode 
of praaentatlpn vas less interpretable to the young disadvantaged childran. 



Table ib 



Proportion of Correct Reaponses for the 
Dlficrialnatlve Response Items 



Itea 


Concrete 


Test Mode 
Film 


Abstract 


1 


.50 


.82 


.57 


2 


.07 


.16 


.26 


3 


.49 


.46 


.66 


4 


.54 


.46 


.69 


5 


.70 


.78 


.85 


6 


.51 


•51 


.51 


7 - 


.60 


.60 


.79 


8 


.53 


.44 


.42 


9 


.47 


.46 


.47 


10 


.00 


.05 


.40 


U 


.28 


.38 


.28 


12 


.60 


.55 


.62 
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There Is support in the conservation data for the conclusion that an 
Intarsediate level of abatractnesa in stimulus prcsentaticr results in 
higher performance. In three out of four coiq>arison4 available for the 
three fu intenaediate level of abstraction (film) resulted in 

hlj(hex scores. 

The paper**and-pencil oethod of asscssins conservation ability used 
In this study la quite novel. All evidence to date indicates ithat thlf/ 
te^t does In fact assess conservation vith results comparable to indl'^/ldual 
testing* The portrayal of a transformation via a sequence of ^drairings 
aay be useful In other contexts. 

Scores were significantly higher on the abstract mode of the dls- 
crisdnatlve response test. One explanation of this can be found by 
analysing the number of Irrelevant attributes in the aod^s of presentation. 
Bo£b the concrete and the film nsodes had Irrelevant attributes of color» 
texturSi and depth as potential dlstractors not present in th^> abstract 
Kxte The abstract forv consisted of black outline drawings on vhlte 
papar, a siore salient presentation ox the concepts than the three- 
dlMmsional aodels used In the other two fonas. This finding is crosonant 
vith Dwf^r^B (1970) conclusion that actual pictures or verbal descriptions 
do not yli^d scores as high as do schematic diagraina. There was one 
notable exception to this trend-^the scores of the younger disadvantaged 
subjects were not higher on the abstract node. This may indicate that in 
general yoong disadvantaged children are less capable of coping vith abstract 
•tlsutli even vben It is scheaatic. 

In examining the socloeconosic factor In performance^ an SES effect on 
cooaervation scores vas found but the picture for discriminative response 
tahks vas sK>ra complex. Vhlle there^was no overall SES effect » there was 
a Grade Z SES interacts, vith fourth grade subjects abcving the expected 



higher acocea for advantaged subjects. The absence of a SES difference 
at the second grade Is difficult to explain. While the advantaged sub- 
jects scored higher on the film and abstract modes, thie was not the 
case for the concrete i&ode. The advantaged group actually atored, lower 
than the disadvantaged group on Che concrete mode. Hot only was the 
advantaged subjects* perfonaance ouch lover on the concrete aode^ the 
dlsadvsntaged subjects scored higher on the concrete mode than on either 
the flla or abstract xaode. The existence of no overall SES difference 
for the discriminative tasks is consistent with the finding of Sccurro 
And WallSf 1971. They concluded that in the classroom, disadvantaged 
children as a group may attain concept t^sks as efficiently as advantaged 
children — " (Securro and Walls, 1972, p. 537), The existence *f SES 
differences for the conservation tasks vould be expected on the basis of 
the developaental nature of such concepts. There may be considerable 
value in using an extremely concrete presentation vlth disadvantaged 
children. 

An interesting adjunct to the findings of this study lies in the 
support given for film teB%±ng of conservation. The fact that the con- 
crete »nd film forms of conservation had almost identical means is 
encouraging to those vis^^hlng to u^e the more controlled film testing of 
conservation. 



CHAPTBR IV 
Ketbods, RMolta and Dlacusalon 
for Problca-Solvlng 

Altboogh £xp#rlAftnt II vu intended to hm a repllcitioo of 
Kxp«rlMnt I» the eubjecta, procedures , inetnaeente, end equlpaeat 
ueed la both «3tperlaenta will be dltcueeed eeperetely. The 
proceduree of the rellebllity study vUl then be explained a»d» 
flnaJly> the deaign^ atatiatlcap and coaputer prograaa used in both 
essperlaente vlll be reported. 

The First Kxperiaent - Subject a 

In the flrat experlaent 410 second an^ fourth grade 
children fro« tvo schools in Indianapolla» Indiana^ vere 

\ 

U0od as eubjectf . The schools vere selected oc the baaia of Federal 
criterle uaed to iudge the degree of diaadvantage of the children 
Attending. Table 1 pressits the standing of the tvo schools vlth 
respect to these criteria* As can be aeen froa the table » neither 
of the achoola meeta or ezceeda the Federal ttatidarda for the 
'*diMdmteged^' classification. Bovever, there are large differencea 
bctveeu the schoola in terse of pupil flobility» family incoose» percent of 
Indigents » and reel eetate value. In addition, the percen:;age of vhite 

/ 

god non^-vhite etudenta attending each school vaa obtained. Teble 2 preaenta the 
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Table 1 

Federal Criteria Used to Judge Degree of Distdvaatff* 

of the Schools in the First Experinent 



School 



Federiil Criteria 


City Average 


A 


B 


Pupil aobility , 
index (above .54)-^ 


.33 


.21 


.09 


Percent attend- 
ance 

(below 92.31) 


94.61 


95. 3t 


95. 59 


Percent faailies 
with incoae less 
than $3,000. 
(above 201) 


13 


4.8 


2.1 


Percent approved 
indigents 
(cbovo 251) 


13 


6 


1 


Owner unit value 
real estate 
(below $8,600) 


$11,900 


$13,800 


$17,200 



Federal standard in parenipheses. 
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percentage of non-white students at each grade level. As 
can be seen from the table » one school Involved in the 
first experiment enrolled almost all non-white students » 
while the second school enrolled approximately half white 
and half non-white students. 

The First Experiment - Procedures 
Three classrooms were chosen within each grade level 
in each school. The Ss in these classes were thep randomly 
assigned to one of the four testing forms. All Ss were 
tested in groups in regular classrooms. Experienced B*s 

administered each of the test forms. The B's duties 

t' 

included a brief introduction on the nature of the teitt 
answering questions from the children/ operating the tape 
recorder and/or the slide projector (for the slide f orm) » 
passing out and collecting the test booklets » and, in the 
case of the model form, holding the model in front of. the 
class in a *'stage-like*' arrangement to be described later. 
All of the test directions » item alternatives for the test, 
regardless of form, were recorded on tape by an experienced 
annoimcer to minimize reading difficulty and increase E 
consistency. A copy of each test form and script for each 
form are included in the Appendix. Each testing session 
lasted approximately twenty to thirty minutes. 
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• The First Experiment - Instruments 

Performance on the Purdue Elementary Problem-Solving 
Inventory (Feldhusen, Houtz, 6 Ringenbach, 1972) was the 
dependent variable in the present experiment. The inventory 
was developed to assess the general problem-solving abil- 
ities of elementary school children from different ethnic 
and socio-economic backgrounds. The inventory consists of 
47 multiple choice items in which realistic situations arc 
presented to children by Jaeans of cartoon line drawings. 
The drawings are presented as black and white slides with 
an accompanying audio tape of all directions, item descrip* 
tions and item alternatives to minimize reading differences 
between groups of children. Research with the inventory 
(Asher, Feldhusen^ Gruen, Kane, McDaniel, Towler, Stephens, 
tk Vheatley, 1971) has demonstrated that the inventory ' 
discriminates children from different grade levels, ethnic 
identities, and socio-economic levels. 

For the present experiment tJie Purdue Inventory was 
shortened to twenty- five items, based on item analysis data 
obtained from samples of children similar in characteristics 
o to the present target population (Asher, et al., 1971). 

Three new methods of presenting these items were developed. 
Verbal descriptions of the cartoon drawings for the twenty- 
five items were written and substituted for the pictures 
(Lewis, et al., 1973) • Three-dimensional, full-color 
models, measuring roughly 18 inches by 14 inches on the 
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base and 14 inches highi were also constructed froa the pic- 
tures (Ringenbach, et al., 1973). Finally, the cartoon 

drawings themselves, were reduced in size and placed in the 

t 

test booklets. Thus, four methods o£ presentation of the 
items were used: I) a test in which verbal descriptions in 
paragraph form were placed in the test booklets and no pic- 
tures were shown; II) a form in which pictures were placed 
in the booklets; III) a form in which the cartoons were 
shown as slides, as in the original form of the inventor)-; 
and IV) a form in which the models were used instead of 
pictures or slides to present the problem situations. 

.Trial runs were conducted with second- and third-graders 
from the West Point School, West Point, Indiana, with the 
totally new forms of the inventory: the models, the ab- 
stract fora, and the picture-book form. Item analysis data 
revealed patterns of responses tc each of the items on the . 
three new forms which were similar to the original slide 
form. 

The First Experiment - Equipment 
No special equipment other than tape recorders and a 
slide projector were used in the experiment with the excep- 
tion of a specially-constructed "stage" for the model form. 
This stage consisted of three f^r-foot by eight-foot 
sheets of fiber-board fastened to a wood frame and hinged 
together vertically in the shape of a bay. Out of the 
center piece an 18" by 24" rectangular opening was cut at 
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a height of 36'\ Each of the models was shown through this 
opening on a small platform. The models can be easily 
turned^ and the height of the opening and angle of the 
platform were determined through trial runs for easy 
viewing by. all Ss in the class. 

The Second Experiment - Subjects 
The Ss for the second experiment were second- and 
fourthr graders from five different schools in Indianapolis, 
Indiana. The schools were chosen on the basis of the same 
Federal criteria as in the first experiiaent for judging the 
degree of disadvantage of pupils. Table 3 presents the 
standings of the five schools with respect to each of the 
Federal criteria. Also^ the percentage of white and non- 
white students attending each school was obtained. Table 
4 presents this data by grade level. 

The Second Experiment - Procedures^ Instruments p 

and Equipment 
The identical randomization and test administration 
procedures were followed in the second as in the first 
experiment. The same test forms- -booklets , scripts, slides, 
and models --were used. The same E's were also employed. 
One of the problems encountered in the first experiment was 
the failure of some of the tape recorders during test ad- 
ministration. In the second experiment, with the same types 
of equipment, all of the recorders operated properly. 
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Table 3 

Federal Criteria Used to Judge, Degree of Disadvantage of the 
Schools in the Second Experiment 













School 




I^ral 


City 


r 


n 

U 


E 


F 




Pupil mobility 
index (above .54) 


^ ,33 


.62* 


.53 


.81* 


.29 


.05 


Percent attend- 
ance 

(below 92.31) 


94.6 


89.3* 


98.1 


90.7* 


92.5 


95. 5 


FNercent families 
vdth income less 
than $3000. 
(above 201) 


13 


29.6* 


24.7* 


23.7* 


8.3 


8.6 


I^e^ce^t approved 
ir^genis 
(above 251) 


13 


35* 


31* 


44* 


7 


0 


Owner unit value 
teal estate 
Cbeloi/ $8600) 


$11,900 


$6300* 


$7100* 


$9700* 


$12,200 


$12,600 



^IRederal Standard in parentheses. 

Meets Federal criteria for the disadvantaged classification. 
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Reliability Study 
The reliability of the Purdue Elementary Problca 
Solving Inventory, .79, as reported earlier, is an inter- 
nal consistency estimate (KR-20, Downie, 1967). As a 
pirt cf the present study an efforx: was also made to secure 
a test-retest reliability estimate. Two weeks after the 
Ss in the advantaged school in the first experiment were 
tested, they were retested in the same manner on the slide 
and the abstract test forms. Because of the inconvenience 
of transporting the models and stage, coefficients of 
equivalence and stability were computed between the slides 
and models, and picture-book and models iorms^ An attempt 
was also made to get test-retest reliability data for the 
picture-book form but equipment failures and other test 
administration difficulties made the data of the retest 
unusable « 

Experimental Design and Statistics Used 
The design of the first experiment was a 2 x 2 x 4 
factorial with two levels of grade (second and fourth), 
two levels of degree of disadvantage (advantaged and dis- - 
advantaged), and four test forms (I. Abstract Stories, 
II. Picture-book, III. Slides, and IV. Concrete Models). 
In the second experiment, the additional factor of ethnicity, 
(white and non-white) was included. 

To analyze the <^ata, analyses of variance, the t-test, 

2 

and the w statistic were computed (Winer, 1971^ Hays , 
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1963)* Post hoc coaparlsons of oeans were made using the Nevajin-Cauls 
procedure (Winer, 1971). The level of significance van set at «025 for 
the examination of the four experliaantal hypotheses and .OS for all 
other comparisons. 

The data analyses were computed separately for aach experlaent 
because of the nature of the subject samples. In the first escperiAeait 
it shoyld be recalled that neither of the tvo schools involved net 
any of the Federal criteria for disadvantaged status and dlffarad 
considerably in teraa of the percentage of ooc-^vhite studauts attasdin«» 
while in the second erpeirlsent, three of the schools net savaral of 
the criteria and all of the schools enrolled white or non-white 
students &^ approximately the saaia percentage levels. 

er Programa Used 
Fox the analyses of variance , tvo prograu from the KDSTAl 
library were run on Purdue* a CDC 6500 computer: AVAR 23 for the 
first eX|/t:riment and AOVB for the second experiment. Both AVA& 23 
and AOVB make use of an uneqiial cell-siae^ least squares analysis 
of variance procedure (Winer, 1971)^ In addition^ to compute the 
test-retest reliabilities of the different test forma^ the TRECOR 
program, written at Purdue, and making use, of the Pearaon«-Product 
Moment correlation procedure (Downie, 1967) » was used. 
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RESULTS 

The results of the Experiaonts I and II will be pre- 
sented in the following order: the reliabilities of the 
tqst forms used, the difference between the mean perfora- 
ftnces of Ss in the two experiments » the results of the 
analyses of variance for both experiments^ and the results 
of the simple main effects of test form and ethnicity in 
both experiments. 

Reliabilities of the Teat Forms 
The test-retest reliabilities of the slides and ab* 
stract test forms were computed to be .69(N ■ 45), and 
•70(N ■ 56), respectively. The coefficient of equivalence 
and stability between the slides and the models forafs and 
bet^j^een the picture-book and the models forms was .TS 
(N - 25) and .83(N-20), respectively. Table 5 presents 
the Kuder- Richardson Formula 20 (Downie, 1967) estimates of 
reliability which were computed for each test form, and at 
each level of degree of disadvantage in both experiments « 
As can be seen from the table, the coefficients of internal 
consiatency are moderately high for each test form in both 
experiments regardless of degree of disadvaixtage of Ss. 
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Difference Between Exporlments I and II 
As discussed earliet, the schools involved in Expori- 
aents I and II differed in terns cf the Federal criteria 
used to judge degree of disadvantage and in teras of the 
ethnic Bake -up of their student populations. A t-test be- 
tween the grand means of both experiments was significant 
(t - 8.45, df •» IZai, p < .01). Table 6 presents the grand 
Beans and standard deviations of the performance of all 
subjects in both experiments. 

Analyses of Variance 

Main Effects 

Tables 7 and 8 present the results of the analyses 
of variance for Experiments I and II ^..respectively • In 
both experiaentSy the main effects of grade « degree of 
uisadvantage and test form were significant. In the second 
experiment^ the min effect of ethnicity was also signifi- 
cante In both studies « the fourth-graders outperformed the 
second- graders and the advantaged children outperformed the 
disadvantaged children « In the second experiment ^ the 
white children outperformed the non*white childrena Table 
t also presents the means and standard deviations of all 
main effects of both experiments* 

In all subsequent reporting of comparisons, test forms 
wiil be identified by natme and by number in parenthesis » 
The story form is (I), picture-book is (11) /"slide form is 
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Table 7 

ANOVA o£ Children's Performance 
in the First Experiment 



Source 


df 


MS 


F 


P 


w2 


A Grade 


1 


747.44 


76.09 


<.01 


.132 


B Degree of Dis- 
advantage 


1 


352.51 


35.89 


<.01 


.062 


X T«3t Form 


3 


111.19; 


11.32 


<.(?! 


.054 


AB ' 


1 


48.93: 


4.98 


<.05 


.007 


AC 


3 


41. Q8 


4.18 


<.01 


.017 


BC 


3 


16.56 


1.69 


n.s . 




ABC 


3 


13.58 


1.38 


n.s . 




Error 


394 


9.82 









Table 8 

AliOVA of Children's Performance 
in the Second Experiment 



j>ou7ce 


df 


0 

• MS 


F 


P 


7 


A Grade 


1 


— ^ 

3191.67 


318.73 


<.01 


.239 


B Degree of Dis- 
advantage 


1 


409.14 


40.86 


<.01 


.030 


C Ethnicity 


1 


1258.31 


124.66 


<.01 

« 


.093 


D Test Form 


3 


38.44 


3.84 


<.01 


.006 


Afi 


1 


128.18 


12.80 


<.01 


.009 


AC 


1 


19.80 


1.98' 






AD 


3 


36.21 


3.62 


<.05 


.006 


BC 


1 


lis. 10 


14.49 


<.01 ^ 


.010 


BD 


3 


1.32 


.13 






CD 


3 


24.44 


2.46 ^ 


n.s. 




ABC 


3 


39.01 


3.90 


<.01 


.006 


ACD 


3 


17.62 


1.76 


n.9. 

> 




BCD 


3 


16.89 


1^69 


n.s. 




ABCD 


3 


21.94 


2.19 


n.s. 




Error 


754 


10.01 
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(III) , and models, (IV). This continuum from I to IV is 
the abstract to concrete direction of the continuum* 

The Nevnaan-Keuls procedure was used tc ^est the dif- 
ferences between the mean performances of children on each 
test form. In both experiments, the stories form (I) of 
the test resulted in significantly lower performance than 
any other test form (p « .01, except for the models fora 

(IV) where, in both experiments, p < .05]. In the first 
experiment, the models (IV) form resulted in significantly 
lower performance than the picture-book (II) fora (p < .05). 

Interaction Effects 
A significant interaction was obtained between the 
factors of degree of disadvantage and ethnicity in the 
second experiment. Table 9 presents the means and standard 
deviations of children's performance by degree of disadvan- 
tage and ethnicity. The Newman-Keuls procedure revealed 
- - , y 

that, the performance of advantaged w)iite children was signi- 
ficantly higher than that of all other children and that 
the performance of disadvantaged white children was signi- 
ficantly higher than that of the non-white children (p < »0I). 
The performance of advantaged and disadvantaged non-white 
children did not differ significantly. 

In addition, in both experiments, a significant inter- 
action was obtained between the factors of degree of disad- 
vantage and grade (p < .05, .01, respectively). Table 10 
presents the means of subjects' performance in both 



Table 9 

Means and Standard Deviations of Childxen's PerfoxaBice in 
the Stfoond Experixent^^ Dsgrve of 
Disadvantaije and £n!l^city 



Bthnidty 



Mean 



S.D. N 



Mean 



S.D. 



N 



Itiita 

Nac-ltiite 



16.73 



3.64 233 



14.44 



3.47 152 



12,97 4.48 216 12.63 3.74 ^ 192 
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experiments by gr^de and degree of disadvaritage. The 
Newnan-Keuls procedures indicated that, in both experi* 
nentSy advantage'd fourth-graders outperformed all other 
children (p < .01). Disadvantaged fourth-graders outper^^ 
formed disadvantaged second^graders in both /experiments 
(p < .01). Finally, advantaged second -gradelrs outperformed 

disadvantaged second- graders in both experiments (p < .01, 

/ 
/ 

.05, respectively). 

In both experiments, a significant grade by teat form 
interaction was also obtained (p < .01, .OS, respectively) « 
Table 11 presents the means and standard devicttions of 
children's performance by grade and test form. Tlie Newman* 
Keuls procedure revealed the following significant differences 
between means: in the first experiment, the second* graders , 
on the models (IV) form outperformed the second^graders on 
the stories (I) form (p < .01); in both experiments, the 
second-graders on the slide (III) form outperformed the 
5econd*graders on the stories (I) form (p < .05, .01, 
respectively); the second-graders on the slide (III) form 
in the second experiment also outperformed the second- 
graders on the models (IV) form (p < .01); in the first 
experiment, the fourth-graders on the slide (III) form out- 
performed the fourth-graders on the stories (I) form (p< 
«05); in the second experiment, the fourth-graders on the 
models (IV) form outperformed the fourth- graders on the 
stories (I) form (p < .01). 

ERIC . 
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Finally, a significant grade by degree of disadvantage 
by test form interaction was obtained in the second experi- 
Bent« Table 12 presents the means and standard deviations 
of children's performance by grade, degree of ^disadvantage, 

7 ' ' f i 

and' test forsa. Th** Newman- Keuls procedure repealed a hum- 
ber of significant differences between means ^^ut only one 
comparison was relevant to the presetllt experiments : advan* 
taged fourth' graders on the slide (III) form outperformed 
the advantaged four^th- graders on the stories (I) form 
(p < oOS). , ■ ^ ^ ' ' ^ ^ • '■■ 

Additional comput a t^|||^?*iv as suggested by Marascuilo 

»> 

and Levirt (1970), were made to further identify the effects 
which contributed to this significant interaction. The 
Marascuilo and Levin procedures involve the calculation of 
estimates of the effects of factors and confidence inter- 
vals for those parameters. Table 13^resents the estimates 
of the effects of each combination of grade, degree of 
disadvantage, and test- form. 

The confidence interval for the three-way effects\i|AS 
computed to be j;;^ .64 for the .05 l.evel and ^ .77 for the ^ 
.01 level. As can be seen from the table, the effect of 
models on disadvantaged children, of slides with fourth- 
graders, of pictures with advantaged children, and of 
stories with advantaged second-graders nil contributed sig- 
nificant amounts of variation. , 
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Estimates of Pararoters for Grade by Degree of Disadvantage by 
Test FoTO Interaction in the Secxmd Experiment 





Degree of 
Disadvantage 




Tost Form 




Grade 


Models 


Slides 


Picture- 
book 


Stories 


Second 


^ Advantaged 
Disadvantaged 


.35 
'2.19* 


-.31 
-.06 


1.11* 
.16 


.81* 
-.44 


Fourth 


Advantaged 


-.48 


.78* 


1.57* 


.10 



Disadvantaged -1.37* -M6* -.29 .28 
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Degree of Association 
The degree of association (Hays, 1963) was also 
computed for each of the significant main effects and 
interactions. As can be seen from Tables 7 and 8» the 
factors of grad.?, degree of disadvantage, and ethnicity 
accounted for the largest amounts of variation. The 
factor of test form accounted for approximately five 
percent of the variation in the first experiment but less 
than one percent in the second. All of the interactions 
in both experiments each accounted for approximately one 
percent of the var4.ation. 

Simple Main Effects of Test Form 
To examine the effects of test form among advantaged 
and disadvantaged children, simple main effects of test 
form at each level of degree of disadvantage were computed 
and are presented in Table 14. The mean performance of 
children by test *form and degree of disadvantage are pre- 
sented in Tijbl'e 15 and Figures 1 and 2; In both experi- 
ments, the simple main effects of test form among the 
advantaged children were significant (p' < .01). In the 
first experiment, the simple main effect of test form among 
the disadvantaged children was also significant (p < #01) • 
In the first experiment, among the advantaged children, the 
picture-book (II) resulted in significantly higher per- 
foroance' than the stories (I) form (p < .01). In the 



Table 14 

Siiople Main ^fects of Test Fona for Advantaged and 
Lisadvantaged Children in Both Experiments 







Expcritaerit 


I 






Source 


df 


MS 


F 


P 


Test Foot at Adv. 


• 3 


44.82 


4.56 


< .01 


Test Form at Disadv. 


3 


65.98 


6.72 


< .01 


Error 


394 


9.82 , 








Experiment 


II 






Source 


df 




F 


P 


Test Form at Adv. 


3 


31.71 


3.17 


< .01 


Test Form at Disadv, 


3 


12.74 


1.27 


n.s. 


Error 


754 


10.01 
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second experiment » among the advantaged children » the 
picture-book (II) form, th e - w e d ^ls (IV) form, and the 
slide (III) form all resulted in significantly higher 
performance than the stories (I) form (p < .OS). In th^^ 
first experiment I among the disadvantaged children, both 
the slide (III) form and the picture -book (HO font/ resulted 
in significantly higher performance than the stories (I) 
form (p < «01). In addition, the slide (III) form resulted 
•in significantly^ higher performance than the models (IV) 
form (p < .OS).^ In the second experiment, the simple main 
effect of test form among the disadvantaged children ifas 
not significant. 

Effects of Ethnicity in Experinents I and II 
In the first experiment, the aKvantaged and disadvanT 
taged schools differed in tenas of the ethnic identity oi^ 
thoir students. While the disadvantaged school enrolled 
almost all non-white students , the advantaged school an- . 
rolled approximately equal numbers of white and -JionT^^hite 
students (sec Table 2). Table 16 and "figures present the 
seans and standard deviations for white and non-white stu-' 
dents in both experiments on each test form» An additional 
analysis" of variance was computed for the effects of gride, 
ethnicity, and test form for children in the advantaged 
school in the first experiments ; The resiAts of this 
analysis are presented in Table 17. The factors of grade. 



I 



CO 



CO 



-■ ♦ 

CO 



8 



I 



I 



^ «0 


t*s to 




•O 00 

oo 


rH 
• 

to to 


4.07 
4,75 


• - • 

to ^ 


. to ^ 


as 


olo r 




t4 o 


r-Iri 


■ • • 


• • 

to 


• « 


110 ! 




to 
o 


O 






s 




• 

•O 


« 

CM 


• 


• 

to 


• 
fH 


• 




• 

to 

rH 




sal 


^CM rH 




4.28 


CAiO 
« • 


- • ♦ 

to to 


« • 

to to 




into 






rH.fH 




533 





I I I I 
SI SI SI SI 



s 



to 



i 



I 



a\ miA 17 

MCffk o£ ChUdim's P wfoi mo te in the Advantan^ School 
in the First E^riaant by Gnde, Sttoidty end Test Foxm 



1 



Source 


df 


m 




1> 


V 


A Grade 


1 


539.69 


63.38 


<.01 


.28 


B BtfaD^dLty 


I 


273.16 


32.08 


<.di 


.099 


C Test FoxH 


3 


64.59 


7.59 


<.oi 


.065 


ab '"\ , 


1 , . 




M 


n.s« 




AC 


3 


34.19 


4.02 


<.01 


.029 


EC 


> 


4.87 


.57 


n.s. 




ABC 


■\i ■ 3 

^•i — 

181 


2.85 


.34 


n.s. 




Error 


8.52 - 









ethnicity, and test Form were significant (p < ,01). Of 
primary interest in this analysis was the interaction of 
ethnicity' and test form. Although this interaction in both 
experiments was hot significant, the simple main effects 
of test form for white and non- white students in each 
experifitent were computed and the results presented in 
Table 18. Hach simple main effect was significant and the 
Newman-Keuls procedure revealed the following signifltnnrt^^ 
differences between means: among the white students In 
the first eacperiment, performance'^ on tiie picture-book (II) *~ 
form was greater than that on the stories (I) fortf (p < .05); 
among the white students in the second experiment « perform* 
ance on the models (IV) , slides (III) , and picture -boolt 
(II) fonns was greater than That on the stories (I) form 
(p < .01); among the n.on'Wh*ite« advantaged c||ildre& in the . 
first experiment, performance on the picture-book (n) 
form was greater than that-on the models (IV), «ad stories 
(I) test forms (p < .05, .01, respectively); among the non- 
whitOj, disadvantaged children in the first experiment, per- 
formance on the picture-book .(II) and the slides (III) 
foinp was greater than that^ on the stories (I) form 
(p < .01) and performance on the slides (III) form was . 
also greater than that on the models (IV)„ form (p < .OS); 
and finally, among the non^ white childrm in the second 
e:^eriaent» performance on^^he slides (III) form ji^ns 
greater than that on the stoTies (I)-^orm (p < .OSj. 



Sisple Main Effects of Test Fonn fur-Hbite and Noa-Nhite 
Children in Both laqwrinynts 



Expetiflient I 



Source 


df 


MS 


F 


P 


NQD->Ailte, advantage<i 

i 

Itiite, advantaged 
Error 


3 
3 
181 


27.37 
48.68 
8.52 


3.21 
5.72 


<.05 
<.01 


Non-vAiite, disadvantaged 


3 


65.98 


6,75 


<.01 



Error 394 ' 9.82 



Experiitoit II 



Source 


df 


MS 


F 


P 


Non->diit« 


■ "^3 _ 


38.04 


3.80 


<.05 


Wiite - 


3 


84.17 


8.41 


<.01 


-Error 


754 


10.01 
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Smnmary of the Results 
The major findings of the present experi^nents aay be 
summarized as follows: 

!• In both experiments; fourth- graders outperformed 

second-graders and advantaged children outperformed * 
disadvantaged children* ^ 
2. In both experimental white children outperformed 

mon-* white children. ' In the first experiment, 

. ■ ^ 

however y this comparison was made only witbiii the 
advantaged school, 
3« In the first experiment, the slides (J I I) and 
picture-book (II) test forms resulted in higliest 
performance, while the abstract stories (I) form 
resulted in lowest performance • ^ In the second 
experiment, the-jnodels (IV), slides (III), and 
picture-book (II) forms resulted in equally higher 
, pek:formanc$ than the stories (I) form. These 

patterns wer« the ^ame among both advantaged and 
disadvantaged children. ~ 
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■ DISCUSSION 

To review, the present experiments were designed to 
test the followiag hypotheses: 

1) that older childrien, fourth-gradersi would outperform 
younger children, second- graders, cn a problem* 
solving test; 

2) that children from an advantaged background (that is , 
attending schools which did not meet any of the Fed- ^ 

"^ral criteria for Title I funds) would outperform 
children from a disadvaAtaged^^^ackgjCjQf^ (that is at- 
tending schools which did meet or exceed several of the 

Federal criteria) on that same problem* solving test; 
■ .. / ■ - : . ^ V 

3) that white children would outperform non*white child- 

ran on the same test; and . / - 

4) that disadvantaged children would- score j)ig}^st on 
the roost concrete form of the inventory^ i^iCle ad- « ^ 
vantaged children's scores on the four t9St> forms 

" would not differ significantly » * • 

Grade and Degree of J)is>dvantage Differences ; ^ 
With respect to hypotheses 1 and 2, the'resultsV of 
both experiment?* lend addlt^^ to the iiqpbrtltnce; 
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of age and enYirbnment to the development of cognitive 
abilities. In both experiments » the fourth*graders out- 
performed the second^graders and the advantaged childreiT' 
outperformed the disadvantaged children^ In addition, in ^ 
both experiments , the interaction of grade by degree of 
disadvantage was signif i<;ant. Advantaged fourth- graders 

always outperformed all ither children. Thus» the present 

»■ • ■ ^ ' 

results are consistent with the developmental research of 

t' 

Inhelder and Piaget^ and ,the research of many investigators. 
intq.Jtlu?^offects of social clasis upon cognitive developsont. 
Together, these two factors appear to accotmt for a very 
sizeable twenty-one to twenty-eight percent of the variance 
of each experinent. 

•« ■ ■ ■ • " . ■ ' 

• Di fferences IhJie to Test Fom " / 

Differences due to the various test foras will be dis- 
cussed prior to a discussion of thfc differences due to . 
ethnicity. With r^pect to hypothesis " the main effett 
of test form in both experiments was significapt^ but the 
effects of the various test forms, themselves, was not con- 
; ' sistent. In lioth experiments, the stories (I) form of the 
' test, tHc mosT^-'^Mtract form, resulted in poorest per- \ 
formance, but- in the first experiiaent *the models (IV) form 
-of the test, thie most concrete form, also resulted in . 
/aigniflcahtly* poorer performance .than the^ li^termediate test' 
- ^ fotmsl %hile -in the second experin^ent,' tlf^ models (IV) ; 

i O slides (iU)^ and picture-took 5n^3 fo^^ 
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equally higher performance than the stories (I) form. 

Two_significftnt interactions involving test form help 
to identify the inconsisteucy of the results : those of 
grade by test fowl and grade by degree of disadvantage-' 
by test form. In both experiments ^ in the grade by test 
fovTn interaction^ performance oh the models (IV) form;, 
exceeded only that of the stories^ (I) form with one except* 
tion: the fourth-graders in the second experiment/ Whose 
pex^orsnancc on the models (IV) exceeded the performances 
»of the children on all other forms. In the grade by degree 

V ^ » 

of cisfidvantage by test form interaction in .the second ex- 
periment , ;;:c7^^^a^^ on the models (^V) fom exceeded or 
"eaTtiiled that of any other form-except for disadvantaged 
second-traders. The Karacuilo- Levin procedures T<i^veiailed 
that tha effect of the models (IV) with disadvantagied 
children contributed a significant ai&otmt of variation to 
the in tercctipn effect. Thus> one may conclude <^hat the 
models (IV) have a sign^.ficant effect but thit effect 
^opear^^ to be dc trimental_ampng the disadvantagedi; younger 
children. ;■ ' ■ " 

It may be helpful at this point: ta recall^ the^^f^ 
exptessed by Piaget (1970) tha^K the' cpttCTeteness of Visual 
learning aids not become an end in;/i;tself 4 that Irj it aust * 

>t^ be confused With the process of thought; «- the -ejie rations 
performed on the content of the picti^r©;? or: , 
pictures and aode:y> wore supposed to enhance^^x^ . 



(espdcially disadvantageci children's) porfonaance on An 
abstract task, the problem- solving t^st, because, the con* 

tent-^the concreteness--o£ the naterials would be closer 

to the natural representations cf thought of the children 
at their particiiiar stages of developoent. The underlying.-,^ 
assuttption was that the closeness ^to the natftfal mode of 
rcipresentatioxi of thought would make the operations 'of 
thought easier. ' 
_ _ - That th« abdeis did not result in the highest per- 
foriiance levels may be an indication that Piaget*s concern 
was well-fotmded. The content of the models alone was not 
sufficient to increase the cognitive operations with the 
■al^rials on the part of childiren. -Chie «f^^.t^ 
this inability may be that, as with the Cuisenaire Aaterialil, 
when children are not all.owed to atanipulate them and makd > 
~^eir own discoveriesg the increased realism and concrete- 
ness adds nothing. ^Manipulation, £tt the Piagetian sense 
is/ extremely ia^ortant- (Sigel, 1969) and, since the children 
in the present experiments were not allowed to handily the 
models in any way, the models may have been no more effective 
than the slides or picture-book forms. The question of 
nisinipttlation is therefore* one area of neceissary future work. 

. On the other hand; the Mtra details of thr©e--v . , 
dimensionality and color may have actually intorferfd^: 
- with the performance of some chi'idrei^, Tjatvers (1967) and : 
piiy^r xi967i!vlS70) demons trated^liat ji5>rl Ir^alistic 
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leariiiiig aidSfyfn generaXt do not: enhance perforaance. Gib*, 
sen (19S4) pointed out that if the task to be learned re r 
qtdtes the dlscrlBinat ion or identification of , significant 
details ~iii~tKe^4i^^^^^^^ then too aany cues nay interfere ;'; 
with the child's ability t6 identify the relevant onefs. The; 
Purdue Inventory does re(^uire children to notice ' details in 
^scenes and,aake generalizations about then^CFeldhusen, et 
al., 1972; Speedie, et al. , in press) , but the color and 
three -dinehsionality are not crucial or necessary to the 
solution of any of the probllms. Thus, they were irrele- 
vant to the final task, as in Sigel's (19S4) researchTbut 

'-^ 4 ■ „ . . , • _ . ■ 

they may have pad^ the jobj of locating the relevant details 
•ore difficult. 

FurthemorOi the apparent finding^thet the models 
hurt the perfon^ance oif younger children -anti disadvantaged 
children laost lends additional support to Kohwer*s (lt70> 
contention that the language accba^anylng an image is also 
iflq;>ortant. He point^u ()ut^^^^^^^^ paired- associates tojsk^ : 

involves a considerable, ax&ount of conceptM^^^^tiHl^i In : ^ 
particular, "the construction of images depicting 

ilnvolying the two members" of each, pjt^r^ and the fbrajjition " 

- ; . . ■ ^ - _ . '■ ■ : _ ' ■ • '-"^ ' 

of sentences describing; possible episodes-^nyolvinfl tile P 



pair members (RohwerV IS^l* p. 20])."^-^This modelTmay bjb 



•7 a^^ required of children in the^proVl^^^ 

Tfol^^^ present -experiments.. ' i^ildrent^^^'eslted ■ 

y 'I :'t$:^i^it'$:-^^6v of . associationis "between the^image " (tie ' . • ^" ..U 
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picture » the slide, or the model) tnd the accompanying ver- 
bal description and then evaluate (i.e. manipulate^ or 
transform, in the case of redefinition items, for example; 
Speedie, et al., in press) the alternatives provided accord- 
ing to the a^^sociations previously formed between the image 
and the narrative. He suggests that children are able to 
use images effectively only when they are accompanied by ^ 
some verbal representation, and that older children should 
be more likely to use images spontaneously than younger 
children* Thus, the older, advantaged children may have 
been better ^'equipped" to handle the most "realistic" test 
form. 

Differences Due to Ethnicity 
The question of verbal representation, or language, is 
also important because the language used on tho forms of 
the Purdue Problem Solving Inventory cannot be considered 
entirely "culture- free," even though a special effort was 
made to reduce cultural bias in developing it« Specifically^, 
the language on the inventory is Standard English. Signi- 
ficant research with language differences between white and 
non-white cultures indicates that there are distinct dia- 
lects and that chil^dren familiar with one are not able to 
operate effectively with the other without special training 
(Baratr, 1969; Rystrum, 1969). The Purdue Inventory, while 
making use of pictures and models, does present a consider- 
i-n^^ amount, of verbal material. Although all of the verbal 
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it ir. de'. c: ^ I*: ns , directions, and alternatives are presented 
tape :c riniTnize reading difficulties, the use c Standard 
IingiiSh izay have nicde ncrc ditficult for non-white chil^'ren 
the mte rpre tat i or. cf that language with respect to the 
content, of the ir^ages pro ded or, in the case of the all- 
verbal fcrni, with rc pect tc the creation and manipulation 
of the children's ov - images* In both experiments the 
effect of ethnicity accounted for approximately ten percent 
of the total variance. (It should be recalled that the 
analysis of ethnicity in the first experiment involved 
only advantaged chiluren.) White: always outperforaed non- 
whites. In addition, in the second experiment^ a signifi- 
cant degree of disadvantage by ethnicity interaction was 
obtained. In this interaction the means of advantaged and 
di::>advar.t aged white children differed significantly fro© 
each other and iron those of non-white children, but the 
means cf the advantaged end disadvantaged non-white child- 
ren did not differ r i gni f icantly . Thus, the language used 
on all forms cf the problem- solving test may have biased 
the test in favor of white children. This is a secon^mrea 
of necessary future research. 

Another interesting pattern of results was obtained, 
however, concerning the effects of ethnicity. It should be 
recalled that the disadvantaged children in tht first 
experiment were all non-white; thus, the models (IV) form, 
in actuality, resulted in a decrement in the performance of 
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non-whiic© second- graders In the first exp^riaent. The 
results of the sivple ntin effects of test fona for white 
and non-white students in both experiments indicited tbnt 
the perforaance of the white children on the models (IV) 
form was always greater than that on the slides (III) and 
picture-bock (II) forms, but that of the non-white children 
was lower in comparison. In other words, the models (IV) 
resulted in a decrement in performance among the non%hite 
children, which was largest among the second-graders « 

This resclt is indeed surprising, since an obvious 
difference between the models (IV) form of the test and 
the slides (III) or picture-book (II) forms is the exten- 
sive ijll-color, multi-ethnic illustrations. To be con- 
sistent vith a developmental theory, one may propose that 
the additional details of three-dimensionality and color in 
the models, irrelevant to the actual prcblem-solving task, 
placed additional strain on the already "underdeveloped** 
perceptual or cognitive skills of minority-group children. 
However I in the second experiment, non-white children of 
advantaged status were involved as subjects and these 
differences were not so pronounced. 

Another possible explanation is that the additional 
details of color aiid three-dimensionality resulted not in 
greater cognitive, but rather affective, involvement. In 
other words, the sight of so many non-white children in 
the models may have been such a novel and motivating 

o 
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stimulus to the non-white cnildrcn that their performmace 
on the problem- solving task, itself, vrs affected negativt 

ly- 

Little research exists on the use of ethnic illustra- 
tions in learning materials (Ititcher Q Johnson, 1969; 
Whipple, 1964; Nicmeyer, 1965) but the work that has been 
done has demonstrated both cognitive and affective effects 
of such materials. Thft use of color, itself, as a vari^bl 
in learning materials has been shown to be ar. effective 
tool for increasing both learning and interest or atten- 
tion (Dooley 4 Harkins, 1970). Thus, a third area of 
necessary future research is the effect of the multi* 
ethnic illustrations in the problem-solving test. 

Additional Considerations 
It has been suggested in previous sections that the 
children may have to actively hajidle or manipulate the 
models before the additional concreteness can enhance 
the cognitive operations involved in the problem- solving 
task. The details of color and three-dimensionality > 
irrelevant to the final task, may have made the job of 
isolating the reljevont details of the problem situations 
more difficult. The language used on the four test forms 
has also been identified as a possible source of bias 
against disadvantaged and non-white children. However^ 
other factors may have also influenced the results of the 
present experiments. 
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One possible factor which may have contribtited to th^ 
differences in results between Experiments I and II and 
from the experimental hypotht^ses may be that the tests were 
not sufficiently reliaole. The only >^ata available en the 
2S item test forms are for advantaged children. The test- 
retest reliability of .70 for the abstract form, and .69 
for the slid^ form are moderately good at best. Estimates 
of reliabilities (KR-?0's) for all of the test forms from 
Experiments I and II do demonstrate some consistency in 
both experiments (se^ Table 5). However, no test-retest 
data is available for disadvantaged students or for the 
picture-book and the models forms of the test. This is 
a fourth area of needed future research. 

It should also be recalled that the samples used in 
both experiments differed significantly from each other. 
The grand mean of children in the second experiment was 
significantly lower than that of the children in the first 
experiment. Both schools used in the first experiment 
. failed to meet the criteria for the disadvantaged c>t*gory 
¥h:Cl<i three schools used in the second experiaent did nert^ 
several of the criteria. The higher level of perforamnce 
by the childre'n It. tre first experiment rAy have, there- 
fore, masked some of the differences due tc test forma 

Another Explanation which r.*y help expK^in the poor 
performance of the children on the models (IV^ may be that 
the four test /forms did rot differ significantly enough 



on the continuuin of abstrtctness to ccncr«teness . The 
class if icfttion of visual experiences pTOt>osed by Edling 
(1966) includes a nuaber of audio-visual aids other t an 
cartoons. His classification includes motion pictures^ 
still pictures,, paintings^ photographs; sketches » in that 
order 9 in addition to cartoons » wh: are the least 
"realistic'* in that scheae. By the saae token, models is 
the least realistic class ai&oag authentic situations , socio 
drama, pageants, pantomise, .ableau, puppets debate, demon 
stration, objects, and models. Thus, the models (IV), 
slides (III)» and picture-book (II) forms may have resulted 
in similar performance because they were too close together 
on the proposed continuum. The coefficient of equivalence 
between ^he models-slides and the models-picture-book forms 
were .73 and .83, respectively. Thus, this possibility is 
a real one and suggests that, in the future, the test forms 
be constructed further apart along the continuum from each 
other. 

Summary 

Four forms of the Purdue Problem Solving Inventory 
were developed. They were designed to form a contimuum 
of realism in terms rf the representation of the .items, 
themselves. One form involved the use of three- dimensional 
full-color models of problem situations (IV), a second 
form used black and white line drawings o^ the same scenes 
presented as slides (III), a third form used the drawing! 
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printed in e test booklet (II), and a fourth form presented 
all-verbal descriptions of the scenes without any form of 
picture at all (I) . 

The four fonr.s were adminis terr d to two saiaples of 
second- and f ourth-graders from several schools in Indiana- 
polis^ Indiana. Schools were selected so that equal pro* 
portions of advantaged and disadvantaged children were 
involved. 

The results of the present experiments were discussed 
in terms of four experimental hypotheses. First, as pre- 
dicted, older children outperformed younger children. 
Second^ children from an advantaged background outperformed 
children from a disadvantaged background. These two results 
were consistent with extensive research in the area of the 
development of cognitive abilities. The factors of grade 
and socio-economic status have been shown to effect per- 
formance significantly on a number of verbal and conceptual 
skills. 

With respect to the third hypothesis, white students 
outperformed non-white students* In both experiments,' 
alKost ten percent of the variance was accounted for by the 
factor of ethnicity. In this connection, a model proposed 
by Rohwer was discussed. Task requirements on the Purdue 
Inventory may be similar to those of the paired-associates 
task. With this task, Rohwer has found that the nature 
of th5 verbal representation accompanying the image is as 
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isportant as the ^'realism'' or concreteness of the il 
itself. In the case of the Purdue Inventory, the laiifl(l|||[|^ 
u^ed was that of Standard English, which may have hitkiiljM 
the ability of the non-white children to operate %ii%ctyfifl0 
with the images provided or their ability to create th*lr 
own ittiages. 

It was also noted that the effect of ethnicity mani- 
fested itself in terms of a different pattern of pti»rformance 
on the four test forms. Specifically, the performance of 
non-white children decreased on the models (IV) form com'* 
pared to that of the slides (III) but that of the whitei 
children in the same coupztison increased. It was proposed 
that the multi-ethnic illustrations in the models may have 
negatively influenced the performance of non-white children 
by increasing their affective involvement. 

In terms of the fourth hypothesis, children given some 
form of image to accompany the verbal description on the 
problem-solving test outperformed children only given verbal 
descriptions of the problem scenes. On the otht^r hand, the 
most realistic form of the tcs^T^e models (IV), did not 
consistently result in the tjij^irst performance. It may 
hi\ve been that the additional 4ct^s pf color and three- 
dimensionality added nothing in t^e way of relevant inform- 
ation and may have made the job of isolating the relevant 
from the irrelevant information more difficult, or it may 
have been that the effect of concreteness was lost bccau'ie 



chil^T^n were not allowed to actively manipulate the »odels 
Other factors which nay have contributed to the differ 
ence in results between Experiments I and II were also dis« 
cusseiU the lack of sufficient information concerning the 
. reliability of the fo:ar test f orms , the difference between 
the subject samples in the two experiments, and the suffi- 
ciency of distinctiveness of the four test forms from each 
other on a continuum of concreteness or realisii. 

Several areas of needed future research were pointed 
out: the effects of multi*ethnic illustrations upon tixt 
affective and cognitive involvement of children » the use 
of standard ve^jus non-standard dialects in the verbal 
narrativo on the problem* solving test, the reliability of 
the instru;?aents , especially the models (iVj test form^ and 
the possible need for children to actually handle the 
models* 
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CoocltuiioM of Both the Concept FrnMitloo tnd Problem Solving 

KxperlMnta 

1. Thm factors of ^ada and SX8 In both axparlaanttf provad to ba 
significant 1q the praaent exparlaant6, thus daaonatratlng tha 
laportanca once again of aaturatlonal and anvlronMntal factors, 
ax>d thalr Interaction, In the develop— nt of cognitive abllltlaa. 

2. Tba addition of a greater degree of concrateneas or reallas In 
the node of preaentatlon of teat stiwll does affect the 
performance of second and fourth grade children « Tha effect of 
concreteneaa •anlfeated Itself in, different vaya for the concept 
formation and problem aolvlng tests, hoirever. In the caae of the 
concept formation teat, algnlf leant Interact lona vere obtelnad 
batveen the factors of SES and Test Mode on conservation pn^lama. 
Dlasdvantaged children outperformsd advantaged children on 

only the moat concrete teat form. On the problem-^aolvlng teats, 
however* no SES by Mode Intoractlona vere obttlned, but the melo 
effect of Mode ria significant. Both advantaged and disadvantaged 
children performed best, l^ut dlfferencea betveen advantaged 
and dlaadvantaged children persisted, on the more concreue forms 
of the problem-solving Inventory. . 

3. The reaults of thz preaent studies have generated additional 
quaatlcns. First, since children vere never allommd to manipulate 
any of tha 'Hsanlpulable" concrete test forms, the valvie of these « 
nesr fonM may not have been fully explored. The remilcs of both 
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mzpmrimmnf deaoostrtted Tsry aljiilar pf^rfonumcc on 
th% pictured uliAm sad/or fllji, «n4 nod^l or acttual-object 
form. TbuB, tha lack of Mnlpulatloa on the pmxt of 8s mij 
him reduced the real difference betireec the forw. Second » 
the difference In rejtulte betireen problem^eolvlng «;:d concept 
forsetlon teete polnte to the need for oore exemJjietlon of the 
differences betveen tbesef ebllltlee or skille. While both 
InetnaHEnte have undergone coneldereble de!velope^t» they mut 
etlU be^ considered escperlMntal Inscrtments* Only prellmlnery 
work hss been coapleted lihlch stteapts to snslyse the specific 
sbllltles required to per f on satis fsctorlly on tba tests. In 
tba case of the concept formation test* differences in rasulta 
Mre obtained on the tvo types of iteas. Obrlottsly, the nature 
of the different abilities Involved on the teste and theii 
relation to the characterlatics of advantaged and disadvantaged 
pupila need to be reaearcbed before global atatsMnta about 
pTObles-Mlvlng and concept foraiatlon cmsx be 'aade* - 
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SCRIPT - MODELS FORM 

Hello, boys and girls. We are going to do something 
today we think you will enjoy. We are going to show you 
some models like this one (show model) . When we show you 
models like these, we want you to look at them closely, 
because w« are going to ask you some questions about them. 

Now we are going to pass out answer books. When you 
get your book, put your name - your full name - anji your 
grade on the lines on the cover. If you have any questions ^ 
raise your hand and we will help you. (Pause IS sec.) OK, 
turn to page 1 in your books. ^ We are going to do the first 
one together, as an example. 

am going to read the paragraph at the top of the page. 
You read silently as I go along. 

Look at the model closely. We do not know what is going 
on. What do you think would be the* best question for us to 
ask if we wanted to find out what is going on in the model? 
Look at the three boxes below. Put an X in the box that has 
the best question to ask. 

A. Why is the door so big? 

B. Why is it snowing? 

C. Why is the small boy trying so hard to open the door? 
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Go ahead and put an X in the box you think has the best 
<|[uestion. 
(Pause 7 sec) 

I £J5 s^i-£ tell you tiic tiaswer rhis rioe. "C" is 
the answer. Why is the small boy trying so hard to open 
the door? 

Now, turn to page 2. Now you can do the rest on your 
own. I will not tell you the correct answers each tiae» 
Here is number 1. (show model) 
What do yoit. think the problem is? 

A. The boy's dog is lost. 

B. The boy broke the do^s rope. 

C. The boy thinks his dog has run away. 
(Pause 7 sec) 

Nuabet^'Z. (show model) What is the problem here? 

A. The boy sees something that frightens him. 

B. The boy is afraid it will rain. 

C. The boy £s afraid his tent will fall down. 
(Pause 7 sec) 

Nuaber 3. (show model) Now I aa going to ask you to do 
something different. I want you to pick the be^t question 
to ask to help figure out what is going on in the model. 

Put an "X" in the box you think has the best question 
to ask. - 

A. Were the 3 boys mean to the small boy? 

B. Are the books interesting? 
Q C. Can they get a drink? 

ERIC ' • - 
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(Pause 5 sec) 

Number 4, (show model) Here is another model. What is the 
best question to ask? 

A. Why is the house so large? 

B. Why is the girl running toward the boys? 

C. Is the small boy her brother? 
(Pause 5 sec) 

Nov turn to page 3. Look at this next model. Nusber I 
again. (show model) Now, I want you to figure out the 
causes of the problem. These 2 cars just had a smashup. 
Hfhat do you think is the best guess of the cause of the 
accident? 

A. The black car slid on ice. 

B. The white car was going too fast. 

C. The sun was too bright. 
(Pause S sec) 

Number 2. Which one of these three is the best guess of 
the cause of the accident? 

A. The sun blinded the driver of the black car, 

B. The stop sign was too small to see* 

C. The black car was driving too fast to stop. 
(Pause 5 sec) 

Number 3. (show model) Here is a new model. These kids ♦ 
are on a committee. The committee must give a report 
afbout the Indian Geronimo. Which of these three questions 
should they ask to be sure they know what to do? 
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A. Will we still get rocess After the report? 

B. Did Gdronimo kill General Custer? 

C. How long should the report be? 
(Pause 5 sec) 

Now turn to page 4. (show model) 

These kids have to plan a party for Halloween. Their 
problea is that they nt)ed quite a bit of money; they need 
their teacher's pemisisicn; and the party aust be held on a 
day when there are no other big events. They find out that 
they have the money and October 29 is a good day. Do they 
have enougli information to go ahead planning the party? Mark 
"Yes" if you think they do; "No?' if you think they do not: 
or you can mark "Don't know" if you don't knew if they have 
enough information. 
(Pause 7 sec) 

Number 2. (show model) This boy wants to build a model 
airplane. He knows that he needs a razor blade, glue, blue 
0sd yellow paint, and a ruler. He gets a razor blade from 
his father, a ruler from his desk, and glue from the basement. 
Does he have everything he needs? 
(Pause 7 sec) 

Now turn to page S. Here is the next model, (show model) 
A boy is going to put some books on the shelves. Hint should 
he be sure to notice or think about? 

A, How many books are on the shelves? 

B. Who put the bookcase where it is? 
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C. Where will he set the books when he gets to the 
shelves? 
(Pause 5 sec) 

Number 2. Here are three things the boy could do. Which 
would be the best thing for him to do first? 

A. Ask the boy who is sitting at the table to help. 

B. Put the books in the box. 

C. Place the books on top of the bookshelf. 
(Pause 5 sec) / ^ 
Number 3. Here are three more things the boy cokld do. 
Which would be best for him to do first? 

A. Set the books on the table. 

B. ' Push the table over by the shelf. 

Kick the box out of the way. 
(Pause 5 sec) 

Now turn to page 6* (show model) Here is the next model. 
This boy went down to the basement to plialy^ He^cided 
to make a play town out of some things he found there. He 
wanted to pretend that the town was real and that a flying 
saucer had landed in it. He imagined that the police ran 
out of the police station to see what had landed. What 
thing could he use for a jail cell? 

A. A room in the dollhouse. 

B; An old padlock 

C. The bird cage. 
(Pause 5 sec) 
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Number 2. What thing could he use for the sun? 

A. The window. 
The lamp. 

C. An old record. 
(Pause 5 sec) 

Now turn to page 7. (show model) Here is the next model. 
This ball is caught on the roof. Now look at the three 
choices in your answer book. What is the most unusual way 
for these children to get the ball down? By unusual we mean 
a way most people would not think of. 

Is it picture A? 

Picture B? or 

Picture C? 
(Pause 5 sec) 

Number 2. (show model) This girl has hung some latindry out 
to dry, but she has used up all the space. on the line and 
still has some laundry left over. What is the most unusual 
way she can dry the left -over laundry? 
A? 

B? or 
C? 

(Pttuse 5 sec) 

Number 3. (show model) These children's swing has broken. 
They now have no place to swing. What is the most unusual 
way they can fix it so they fan swf.ng? 
A. 7 
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B-* or 
C? 

(Pause $ sec) 

Kow turn lu p«gc S. (show mcdcl) This sir! i« soins to 
hang a picture in her room. But she has the the hook 
very close to the edge of the frame. What will happen* 
if the girl hangs the picture on the w^ll? 
A? 

B? or 
C? 

(Pause 5 sec) 

Number 2. (show model) This girl is going to mix some of 
the red and white paint together. ..What will happen? 

A. She will get a pink color. 

B. She will spill all of if. 

C. The paint will dry up. 
(Pause 5 sec) 

Number 3. (show model) What might happen if you piled 
some more boxes on the second shelf? 

A. The cabinet might fall over. 

B. The shelf might break under the load. 

C. The boxes might not fif* 
(Pause 5 sec) 

Now turn to page 9. (show model) . Here is the next model. 
This girl's room is very crowded^ If you wanted more room 
to store things, where would you put them? 
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A« Out in the hallway. 

B. In boxes under the bed. 

C. In somebody else's room. 
(Pause 5 sec) 

Number 2. (show models These boys have to move the dresser 
upstairs. How would you do it? 

A. Empty out the drawers. 

B. Carry it up just like it is. 

C. Carry the drawers up first. 
(Pause 5 sec) 

Now turn to page 10. fshow model) This girl's school desk 
is wobbling. (Wiggle string) What could she do to make it 
steadier? 

A. Get a higher chair. 

B. Place a piece of folded paper under on9 leg. 
C Press down harder with her pencil. 

(Pause S sec) 

Number 2. (show model) In this picture a window pane is 
broken. What could' the boy do to stop the cold air from 
coming in the broken window? 

A. Put a piece of cardboard over the window pane. 

B. Put a chair in front of the window. 

C. Build a fire in the fireplace. 
(Pause 5 sec) 

Number 3. (show model) This girl is finishing a test in 
•choolt Before handing it to the teacher, what should 
she do? 
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A. Check her work^ 

B. Write a letter to a friend. 

C. Copy her answers on another piece of paper. 

Now close your books and make sure your name is on the first 
page. We will come to your desk and collect your books. 

r 



ERIC 



NAME 

GRADE 

BOY GIRL 



ERIC 



C'jodels) 



155 



: • = 

LOOK AT THt MOCtL CU^^T^, Ul 00 MT Mi Wit IS QOZSa Oi. 

WAT 00 vx TBnr woDU) BS TBB .Bnr Qfmnics fcr us to ask 

IP VI WiRTID 70 nXD 001 WAT .13 QOZBCt <« XS THE VODKLJ XXXX 
4T TBI TBRB SGOOiS BBOT. HTT AK "Z" XH TES BOK TSAT HAS TBI 
BI9T QOISTIQi TO AK. 



m zs BB ooca so 

•XOT 



B 



m 18 IT mmaof 



Bor 
9D onr 



m mas 

lOOBf 



ERIC 



1 



A 



TKK BOr'8 DOG IS 
LOST. 



B 



1HI BO) BROKS got 
DOG'S ROPE. 



156 



TTB BOr TXUMB HIS 
000 fM AIR AVAY. 



2 



1IQ3K7, HMT 
ION. 



B 



Vm. BAZI. 



BOX IB AmiD UZS 

HXLL wm, Bon. 



4 



ERIC 




157 




ERIC 





A 




B 




1BI flUl SiXOD XB 




BB nop mmmM too 




mVlBI Of XHI UUX 








CM. 







B 



10 iBia oaia 

OOm TOO MA* 




mnn soo Mfx to 





A 




B 






c 


3 


WZZL Vl 8IZL2* 




KOI) KTT-Tr 




Bar ] 






CSR KKB88 ATflB 
OH nPGKTf 








m 1 





3 



158 




fioii'T lonw 



2 





ERIC 



4 



U9 




!« tor H» 18 

AT TBI 
ID HSU. 





K2SX 9B BOS CUT Cf 
19 NUT. 



161 




ERIC 



162 



A 




A 

SB mi GET A PDK 



A 

TUk CABXSIT KDUS 
FALL OVR. 



B 




e 

SHI Vni BPm. ALL 

or IT. 



B 

TIS OOtf XCQBI 
BRBUC mm IBI 
1£M, 



C 




C 

THE PHUT wzu omr UP. 



c 

TBI BGOOS KtGHT aOT 
FIT. 



163 



OtTT XI OB HUUIAI. 






uprasr. 



ERIC 



9 




B 



puci A PDBi or 
rouiD lAFiB vam 

cm UDQ. 





B 



F^or? or TBI vzxsar. 



BtCLS A TUBS UK 
f DOOPXifll, 




B 



WBni A IMTm V) A 




ERIC 



10 



165 

SCRIPT - SLIDES FORM 

Hello boys and girls. We are going to do something 
today we think you will enjoy. We are going to show you 
some pictures like this one (show slide). When we show 
you pictures like uhese, we want you to waftch them closely, 
because we are going to ask you some questions about the 
pictures. 

Now we are going to pass out answer books. When you 
get your book, put your name - your full name - and your 
grade on tlie lines on the cover. If you have any questions, 
raise your hand and we will help you. (Pause 15 seCe) OK, 
turn to page 1 in your books. We are going to do the first 
one together, as an example. 

I am going to read the paragraph at the top of the page. 
You read silently as I go along. 

look closely at the picture. Two girls are arguing over 
who is going to play with the doll. What might happen if 
they keep pulling on the doll? Look at the three boxes 
below. Put an •'X" in the box that tells what might happen 
if the girls keep pulling on the doll. 

A. They will take turns playing with it. 

B. CJhe of the girls will win. 

C. The doll may rip. 

Put an X in the box you think tells what will happen. 
(Pause 7 sec) 
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I*m going to tell you the answer this time. **C** is the 
mnswer. The doll nay rip. 

Now, turn to page 2. Now you: can do the rest on your 
own. 1 will not tell you the correct answers each time. 
Here is number 1. (show slide] 
What do you think the problem is. 

A. The boy's dog is lost. 

B. The boy broke the dog's rope. 

C. The boy thinks his dog has rtm away. 
(Pause 7 sec) 

Number 2. (show slide) What is the problem here? 

A. The boy sees something that frightens him. 

B. The boy is afraid it will rain. 

C. The boy is afraid his tent will fall down. 
(Pause 7 sec) 

Number 3. (show slide) Now I am going to ask you to do . 
something different. I want you to pick the best question 
to ask to help figure out what is going ^on in the picture. 

Put an X in the box you think has the best question 
to ask. 

A. Were the 3 boys mean to the small boy? 

B. Are the books interesting? 

C. Can they get a drink? 
(Pause 5 sec) 

Number 4. (show slide) Here is another picture. What is 
the best question to ask? 
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A, Why is the house so large? 

B, Why is the girl running toward the boys? 

C, Is the small boy her brother? 
(P^use 5 sec) 

Noif turn to page 3, Lcok at this next picture. Number 1 
again, (show slide) Now^ I want you to figure out the 
causes of the problem* These 2 cars just had a smashup. 
What do you think is the best guess of the cause of the 
accident? 

A. The black car slid flIMce. 

The white car was going too fast. 

C. The sun was too bright. 
(Pause 5 sec) 

Nuaber 2. Which one of these three is the best guess of the 
cause of the accident? 

A. The sun blinded the driver of the black car< 

B. The stop sign was too small to see. 

C. The black car was driving too fast to stop. 
(Pause 5 sec) 

NuBber 3 (show slide) Here is a new picture. These kids 
are on a committee. Tho committee must give a report about 
the Indian Geronimo. Which of these three questions should 
thay ask to be sure they know what to do? ^ 
A« Will we: still get recess after the report? 

B. Did Geronimo kill General Custer? 

C. How long should the report be? 
(Pause 5 sec) 
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Now turn to page 4. (show slide) 

These kids have to plan a party for Halloween. Their 
problen is that they need quite a bit of money; they need 
their teacher *s pemisaion; and the party smst be held on 
a day when there are no other big events. They find out 
that they have the money and October 29th is a good day« 
Do they have enough information to go ahead planning the 
party? Mark 'ITes'" if you think they do; "No" if you think 
they do not; or you can mark "Don't know" if you don^t know 
if they have ^ncyugh information. 
(Pause 7 sec) 

Number 2. (show slide) This boy wants to build a model 
airplane. He knows that he needs a razor blade » hlni 
and yellow painty and a ruler. He gets a razor blade from 
his fathert a ruler from his desk> and glue from the basement « 
Does Ke have everything he needs? 
(Pause 7 sec) Now t^m to page S« 

Here is the next picture, (show slide) 
A boy is going to put some books on the shelves* Ifhat 
should he be sure to notice or think about? 

A. How many books are on the shelves? 

B. Who put the bookcase where it is? 

C. Where will he set the books when he gets to the 
shelves? 

(Pause 5 sec) 
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Number 2* Here ar^ three things the boy could do* Which 
would be the best thing for him to do first? 

A. Ask the boy who is sitting at the table to help, 

B. Put the books in the box. 

C. Place the books on top of the bookshelf. 
(Pause 5 sec) ~ 

Number 3. Here are three more things the boy could do. 
Which would be the best for him to do first? 

A. Set the books on the table « 

B. Push the tfible over by the shelf* 

C. Kick the box out of th<^ way. 

I 

(Pause 5 sec) Now turn to page 6, (show slide) 

Here is the next picture. This boy went down to the 
basement to play. He decided to make a play town out of some 
things he found there. He wanted to pretend that the town 
was real and that a flying saucer had landed in it. He 
imagined that the police ran out of the police station to 
see what had landed^ What thing could he use for a jail cell? 

A. A room in the dollhouse. 

B. An old padlock, 
e. The bird cage. 

(Pause 5 sec) 

Number 2. What could he use for the sun? 

A. The window. 

B. The lamp. 

C. An old record. 

(Pause 5 sec) Now turn to page 7. (show slide) 
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Here is the next picture. This ball is caught on 
the roof. Now loolc at the three choices in your answer 
book. What is the unusual way for these children to get 
the ball dqvTkl By unusual we sean a way most people would 
not think of. 

Is it picture A? (show slide) 

« 

Picture B7 or (show slide) 
Picture C? 
(Pause 5 sec) _ 

Number 2. (show slide) This girl has hung some laundry 
out to dry, but she has used up all the -space on the line 
and still has some laundry left oVer. What is the most 
unusual way she can dry the left-over laundry? 

A? (show slid^) 

B7 or (show slide) 

CT (show slide) ) 

(Pause S sec) 

Nuotbor 3 (show slide) These children's s^wing has broken. 
They now have no place to swing. What is the most unusual 
way they can fix it so they can swing? 

AT' (show slide) 

B? or (show slide) 

C7 - (show slide) 
(Pause S sec) Now turn to page 8« (show slide) 
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This girl is going. to hang a picture in her room. But 
the has the hook very close to the edge of the frame. What 
will happen if the girl hangs the picture oti the wall? 
A? (show slide) 
B7 or (show slide) 
C? (show slide) » 
(^^Mse 5 sec) 

Nusib^i^. (show slide) This girl is going to mix soae of 
the r^d and white paint together. What will h^penT 

A. She will get a pink i^olor. 

B. She will spill all of it. 

C. The paint will dry up. 
(Pause 5 sec) 

Nuaber 3. (show slide) What alght happen if you piled 
soae more boxes on the second shelf 7 

A. The cabinet night fall over. 

i. The shelf might break under the load. 

C. The boxes might not fit. 
(Pause 5 sec) Now turn to page 9. (show slide) 

Here is the next picture. This girl's room Is very 
crowded. If you wanted more room to store things, where 
would you put them? 

A. Otit in the, hallway. _ 

B. In boxes undex the bed. 

C. In somebody elke's room. 
(Patise 5 sec) 
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Number 2. C^hq^ Ji^de)^ Th^ have to move the dresser 

upstairs. tioM would you do it? 

» 

A. Enpty out the drawers. 

B. Carry it up jxist li'ice it i*. 

C. Carry the drawers up first. 

(Pause S sec) Now turn to page 10. (show slide) 

This girl's school desk is wobbling. What could she 
do to BMke it steadier? 

A. * Get a higher chairi' 

B. Place a piece of folded paper tinder one leg. 

C. Press do%ra harder with her pencil. 
(Pause S sec) 

Number 2. (show slide) In this picture a window pane is 
- broken. What could the boy do to stop the cold air ftolfii 
coming in the broken window? 

A. Put a piece- of cardboard over the w:S.ndow pane . 

B. Put a chair in front of the window. 

C. Build a fire in the fireplace. 

(Pause S sec) 

Number 3; (show slide) This girr^s finishing a test in 
school. Before banding it to the teacher, wh^t should she 

do? ' . 

A. Check her wor\. \- 

B; Write a letter to a friend. 

C. Copy her iinswers> on another piece of paper. 
How, close your books and make sure your mame Jls on the first 
page. We will come to your desk and cdllect your boolcs. 
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SCRIPT - PICTURE-BOOK FORM 

Hello,, boys and girls. We are going to do something 
today we think you will enjoy. We are going to show you 
some pictures we have drawn. When we show you the pictutf^s 
wo want you to study them closely , because we are going to 
ask you questions about the pictures. 

We will now givz everyone an answer booklet. ^ When you 
get your booklet, do not open it. Put your full nam© 
the first line and your grade on the second line. If you 
have any trouble , raise your hand and we will help you. 
(Pause IS sec) We will do the first one together %n an 
example. Look at the picture on the page< What might 
happen if the girls keep pulling on the doll ? 

A. They will take turns playing with it. 

B. One of the girls will win. 

C. The doll may rip. 

I want you to put an X in the box that tells what will happen 
if the girls keep pulling on the doll. Go ahead and mark 
your X, 
(Pause 7 sec) 

X am going to tell you the right answer this time. ^'C" is 
correct* The doll may rip. 
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Now, turn to page 2. You can do the rest on yc-u ov;n, I 

r 

will not tell you the answers each time. What do you think is 
the problem is in this picture? 

A. The boy's dog is lost. 

B. The boy broke the dog's rope. 

C. The boy thinks his dog has run avay. 

M&rk an X in the box that tells what the probleui is. (Pause 
7 sec) Now turn to page 3. 

What is the problem here? 

A. The boy sees sonething that frightens hia. 

B. The boy is afraid it will rain. 

C. The boy is afraid his tent will fall down. 
(P«u||5 7 sec) 

Now turn to page 4, Now I am going to ask you to do something 
different. I want you to pick the best question to ask to 
help figure out what is going on in the picture, 

!Put an "X" in the box you think has the best question 
to m'kt. 

A. Were the 3 boys mean to the small boy? 

B. Are the books interesting? 

C. Can they get a drink? 
(Pauses 5 sec) 

Now turn to page 5. Here is another picture* What is the 
besi: question to ask? 

• A. Why is the house so large? 

B. Why is th? girl running toward the boys? 

C. Is the small boy her brother? 
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(Pause S sec) 

Now turn to page 6» Loo'r at this pictured Now, I want you 
to figure out the causes of the problem. These 2 cars just 
had a sraashup. What do you think is the best guc^rs of 
:he cause of the accident? Look at the boxes next to puaber 
!• 

A. The black car slid on ice. 

B. The vriitc car was going too fast. 

C. The im was too bright. 
(Pause S sec) 

Nyjab-or 2. ^;¥hich>one of these three is the best guess of the 
c^use of the accident? 

A. The sun blinded the driver of the black car. 

B. The stop sign was too small to see. 

C. The black car was driving too fast to stop. 
(Pause 5 sec) 

Now turn to page 7. Here is a new picture. These kids ara 
on a coauaittee. The conuaittee must give a report about 
the Indian Geronimo. Which of these three questions should 
they ask to be sure they know what to do? 

A. Will we still get recess after the report? 

B. Did Gejonomo kill General Custer^? 
c! How long should the report be? 

(Pau«» 5 sec) 

Hov turn to page 8. Look a.t the top picture. Listen c&tvt 
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These kids have to plan a party for Halloween, Their 
problem is that they need quite a bit of money; they need 
their teacher's penaission; and the party must be held on a 
day when there are no other big events. They find out that 
they have the money and October 29th is a good day. Do 
they have enough information to go ahead planning the party? 
Marl ''Yes" if you think they do; "No" if you think they do 
not; or you can mark "Don*t know" if you don*t know if they 
have enough information. 
(Pause 7 sec) 

Humber 2. Lpok at the second picture. This boy wants to 
build a i^odel airplane. He knows that he needs a razor 
blade » glue, blue and yellow paint, and a ruler. He gets 
a raior blade from his father, a ruler from his desk, and 
glue from, the basement. Does he have everything he needs? 
(Pause 7 sec) 

Now turn to page 9. Here is the next picture. A boy is 
.going to put some books on the shelves. What should ha be 
sure to notice or think about? Look at the boxes next tc 
nusber 1. 

A. How many books are on the shelves? 

B. Who put the bookcase where it is? 

C. Where will he set the books when he gets the shelves? 
(Pause 5 sec) 

Nuaber 2. Here are three things the boy could do. Which 
would be the best thing for him to do first? 
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A. Ask the boy who is sitting at the table to help, 

B. Put the books in the box. 

Place the books on top of the bookshelf, 
(Pause S sec) 

NujEiber 3, Here are three aore things the boy could do. 
Which would be best for him to do first? 

A. Set the books on the table, 

B. Push the table over by the shelf* 

C. Kick the box out of the way. 
(Pause 5 sec) 

Now turn to page 10, Here is the next picture. This boy 
mtit down to the basement to play. He decided to make & 
playtown out of some things he found there. He wanted to 
pretend that the town was real and that a flying saucer had 
landed in it. Ke imagined that the police ran out of the 
police station to see what had landed. What thing could he 
use for a jail cell? Look at the boxes next to number 1. 

A. A rooza in the dollhouse. 

B. An old padlock. 

C. The bird cagxj 
(Pause 5 sec) 

Number 2. What thing could he use for the sun? 
A^ The window. 

B. The lamp. 

C. An old record. 
(Pause 5 sec) 
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Kov turn to page 11, Here Is the next picture. This ball 
is caught on the roof- Now look at the three choices in ydxiv 
answer boo):- Khat is the most unurual way for these children 
to get the ball down? By unusual we mean a way aost people 
would not think of. 

Is it picture A? ^ 

Picture B? or 

Picture C? 
(Pause 5 sec) 

Now turn to page 12. This girl has hung some laundry out to 
<Jry, but she has used up all the space on the line and still 
Kas some laundry left over. What is the most unusual way 
sh^ can dry the left-over laundry? 
A? 

»7 or 
C? 

(Pause 5 ^ac) 

Now turn to mfge 13- These children's swing has broken. They 
feow have no place to swing. What is the most unusual way 
tVj^y can fix it so they can swing? 
A? 

B7 or 
(Pause 5 sec) 

Now turn tcv page 14. .This girl is going to hang" picture 
in her rooa. But she has the hook very close to the ^idge 

O 
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of the fxaae. What will happen if the girl hangs the picture 
on the wall? 
A? 

B7 or 

C? 

(Pause 5 sec] 

Now turn to page 15. This girl is going to mix some of the 
red end white paint together, Wha't will happen? 
A* She will get a pink color. 

B. She will spill all of it. 

C. The paint will dry up. 
(Pause 5 sec) 

Now turn to page 16. What might happen if you piled some 
more boxes on the second shelf? 

A. The cabinet might fall over. 

B. The shelf might break under the load. 

C. The boxes iright not fit. 
(Pause 5 sec) 

Now turn to page 17. Here is the next picture. This girl's 
room is very crowded. If you wanted more room to store 
things > where would you put them? 

A. Out in the hallway. 

B. In hordes under the bed. 
In somebody else*s room. 

(fause 5 sec) 



Now turn to page 18. These boys have to move the dresser 
upstairs. How would you do it? 

A. Empty out the drawers- 

B. Carry it up just like it is. 

C. Carry the drawers up first. 
(Pause 5 sec) 

Now turn to page 19, This girl's school desl: is wobbling. 
What could she do to make it steadier? 

A. Get a higher chair. 

B. Place a piece of folded paper under one leg. 
Press down harder with her pencil. 

(Pause 5 sec) 

Now turn to page 20- In this picture a window pane is 
broken. What could the boy do to stop the cold air £Tom 
coming in the broken window? 

A. Put a piece of cardboard over the window pane. 

B. Put a chair in front of the window. 

C. Build a fire in the fireplace. 
(Pause S sec) 

Now turn to page 21. This girl is finishing a test in school. 
Before handing it in i:o the teacher, what should she do? 
A* Check her wovk. 

B. Write a letter to a friend. 

C. Copy her answers on another piece of paper. 

Now, close your books and make sure your name is on thr first 
page. We will come to your desk and collect your books • 
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BOX. 
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SCRIPT - ABSTRAC1 FORM 

Hello, boys and girls. We are going to do sonething 
today, we think you will enjoy* We have written some stories 
th::t we will read to you. When we read the stories, we want 
you to listen carefully, because we will ask you some ques- 
tions about the stories. 

We will now give everyone an answer booklet. When you 
get your book, do not open it. Print your full name on the 
first line and your grade on the second line. If you have 
any trouble, raise ycur hand and we will help you. (Pause 

15 sec.) OK, open your books to page cmci We will do the 

first one together as an example. 

Read the story on this page to yourself. After you 
have read the story, look for the row of boxes under the 
story. There are three boxes under the story, Keaa the 
story and the three choices. Then put a big X in the box 
that tells the correct answer to the question. 

Two girls both want to play with the same doll. One 
girl is pulling the doll's legs and the other girl is pulling 
the doll by the arms. What might happen if the two girls 
keep pulling the doll? 

A. They will take turns p lay with it. 

B. One of the girls will win. 

C. The doll may rip. ^ 
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Mark the right answer to the question with an X. Make 
your X fill the whole box, Make sure the lines are dark 
enough to see. (Pause 7 sec). This time I'm going to tell 
you the right answer. C is the right ansivcr. If the girls 
keop pulling on the doll, the doll may rip. 

Now I want you to try some on your own. I will not 
tell you the answers each time. Read each story, read the 
answers in the boxes below each story, and mark the right 
answer in your booklet by putting a big X in the right box. 

Now turn to Page 2. 

A young boy is standing near an empty doghouse. He 
looks worried. He is looking at his dog's broken rope that 
is attached to a stake close by. The dog is hiding behind 
a garbage can. The boy does not see the dog. What is the 
problem here? 

A. The boy's dog is lost. 

B. The boy broke the dog's rope. 

C. The boy thinks his dog has run away. 
(Pause 7 sec.) 

A young boy is standing in front of a tent. He looks 
scared. A large bear is coming toward the tent through 
the bushes « The boy has been fishing and his fishing pole 
is leaning against the side of the tent. A coffee pot is on 
a grill and two fish are lying beside it. A cloud hides the 
sun. What is the main problem here? 
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A. The boy sees something that frightens hir^ 

B. The boy is afraid it will rain* 

C. The boy is afraid his tent will fall down. 
(Pause 7 sec) Now turn to page 3, 

Two boys are sitting on a bench in a corner of their 
classroom. A third boy is standing near the bench. All 
thr.ee boys are laughing. A fourth boy is leaving the room. 
He is crying. The teacher looks angry. Four books are in 
a pile on the floor near the laughing boys. Which question 
would be the best one for you to ask if you wanted to find 
Out what the problem is? 

' A, Were the 3 boys mean to the small boy? 

B. Are the books interesting? 

C. Can th'*y get a drink? 
(Pauise 7 sec) 

A small boy and a barking dog are watching two big boys. 
The two big boys are pulling a tiny tree. A girl is running 
towards the boys from a house close by. Which question would 
be the besf one for you to ask if you wanted to find out what 
was happening? 

A. Why is the. house so large? 

B. Why is -the girl running towards the boys? 

C. Is the small boy her brother? 
(Pause 5 sec) Now turn to page 4. 

Read the story at the top of tliis pa9:e and answer the two 
questions about it. 
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The sun is shining, but the roads are icy. A boy sees 
a black car go through a stop sign and hit the side of a 
white car. Why did the accident happen? 

A. The black car slid on ice, 

B. The white car was going too fast, 

C. The sun was too bright, 
(Pause 5 sec) 

Here is another question about the car crash. 

WTiy didn*t the black car stop at the stop sign? 

A. The sun blinded the driver of the black car, 

B. The stop sign was too small to see. 

C. The black car was driving too fast to stop. 
(Pause 5 sec) Go on to page 5, 

Five children are sitting around a table. The teacher 
is standing in front of them. She has asked them to prepare 
a report about an Indian named GeronomO, Now she will 
answer any questions the children have* What should you ask 
if you had to do this report? 

A. Will we still get recess after the report? 

B. Did Geronimo kill General Custer? 

C. How long should the report be? 
(Pause 5 sec) Now turn to page 6. 

A party is being planned by four children. They are 
seated around a"Table in front of a blackboard. There are 
three words written on the blackboard: 1. money, 2. per- 
mission, and 3. date. The children ratst have this informa- 
tion before the party plans are complete* They talk about it 
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for awhile. Then they decide that they have $17.50 to spend 
and are considering October 29 as the date for the party. 
Do the children have inforaation to complete their plans? 

A. Yes 

B. No 

C. Don' t know 
(Pause 5 sec) 

A boy wished to build a model airplane. In order to do 
this, he needs a razor blade, a ruler, blue and yellow paint 
and some glue. He has a razor blade, a ruler, and some 
glue. Does the boy have everything he needs? 

A. Yes 

B. No 

C. Don* t know 

(Pause 5 sec) Turn to page 7, 

Read the story at the top of the page and answer the 
three questions about the story. 

Two boys ap.d a barking dog are in a room. One boy is 
carrying a stack o£ books from one side of the room to put 
into a bookcase on the other side of the room. There are 
three shelves in the bookcase, but no one shelf is high 
enough for all the books. The bookcase is almost as high 
as the ceiling. There is a box on the floor in the middle 
of the room. The second boy is reading at a table in a 
corner close by. What should the boy think about before he 
gets to the bookcase? Pick the most important from these 
three. 
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A. How many books are on the shelves? 

B. Who put the bookcase where it is? 

C. »ifhere will he set the books when i.e gets to the 
shelf? 

(Pause 5 sec) Here is another question about the boy and 
the books. 

Wiich of the following should the boy carrying the 
books do while he is making room for the books in the 
bookcase? 

A. Ask the boy who is sitting in the comer to help. 

B. Put the books in the box* 

C. Place the books on top of the bookshelf. 
(Pause 5 sec) Go on to page 8, 

Here is question number three about the boy and the books. 

What should the boy carrying the books do first if he 
had a choice of these three? 

A. Set the books on the table. 

B. Push the table over by the shelf. 

C. Kick the box out of the way. 
(Pause 5 sec) Now turn to page 9. 

The stories on this page are about a boy who wants to build 
a play town in his basement. Read each story and mark an 
X on the right answer to the question. 

A young boy is sitting in his basement alone. He wants 
to build a play town which has a jail. A padlock with a 
key is on the floor near the boy. Behind him is an empty 
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wire bird cage. Near the stairs is ?^ doll house with one 
side missing. Which of these three objects could the boy 
use for his jail? 

A. Doll house. 

B. Padlock with key. 

C. Bird Cage. 
(Pause 5 sec) 

Here is another story about the boy and his play town. 

The small boy is playing in hiz basement because it is 
raining* Raindrops can be seen through a window near the 
basement ceiling* The boy wants to have the sun in his play 
town* There is a lamp behind the boy and there is an old 
record player with several records near one corner of the 
room- What could the boy u^^e for the sun? 

A. Window 

B . Lamp 

C. Old record 

(Pause 5 sec) Turn to page 10 

Two boys and a girl are looking at a ball which had 
landed on a roof* They want to play with the ball. What 
is the most unusufil or different way for them to get it? 
By unusual we mean a way that most people will not think of 
to solve the problem. 

A. They can ask an older person to help them. 

B. They can use a ladder to get the ball, 

C. Each child can stand on the shoulders of another 
child until the?/ are tall enough to reach the ball. 
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(Pause 5 sec) 

Clothes are drying on a line. There are more vet 
clothes in the wash basket, but there is no more line 
space. A girl is s^:anding by the basket wondering what 
to do. What is the most unusual or different way for the 
girl to dry the clothes from the basket? 

A. She car tie the clothes on a pole like a sail on 
her wagon and go for a ride while they drj^ 

B. She can place the clothes over a nearby fence to 
dry . 

She can have soraeone help her put up another 
clothes line. 
(Pause 5 sec) Go on to page 11. 

The chain on one side of a swing is broken into two 
piecefi. Four children are locking at the damage. They 
wish to swing. Whf.t is the most unusual or different way for 
them to do this? 

A. They can fix the old swing by tying the two pieces 

oi the chain together with a string. 
B» They can fix the old swing by replacing the broken 
chain wi*th a new one. 

C. They can Aake a new swing by tying one chain to *a 
tire. 

(Pause 5 sec) Now turn to page 12. 

A girl wants to hang a picture in her room. She has a 
hook close to one corner of the picture. What will happen 
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when th© girl tries to hang her picture on a nail in the wall? 

A. The picture will hang crooked, 
B« The picture will hang straight. 
C. The picture will crack and fall» 

(Pause 5 sec) Turn to page 13* 

A large jar of white paint and two paint brushes are on 
a table, A giri is holding-ia small jar of red paint. What 
will happen when the girl mixe^ the paints? 

k. She v/ill g^t^a pink color. 

B. ^She will spill all of it. 

C. The paint will dry up, 

(Pause 5 sec) ^ 

There is a cabinet with three shelves. There are boxes 
and othor things on the shelves. More boxes are'^to be put 
in the cabinet. There is m^tv little space on Either the 
top or bottom shelf. Several heavy paint cans are on the 
middle shelf* This shelf is sagging. Vfha* might happen 
when more boaes are put into the middle shelf of the cabi-^^^ 
net?"^ ^ 

A. -The cabinet night fall over* 

B. ^ The shelf -might break under the load. 

C. The boxes might not fit. * 
(Pause 5 sec) Go on to page 1'4. ^ 

A girl is looking around in her bedroom. The room is 
neat> but toys, books, clothes, and records, fill 'Ml the 
shelves. She does not 'want .to have a messy room. What is 
the best place for her to put her new things? 



A. Out in the h^^Hway. 



B. In boxes under^the bed. 

C/ In somebody else's room. ^ * 



(Pause 5 set) • 




boys stand looking at this. What is easiest way for 
them to move it? 

A. Empty out the drawers. 



C. Carry the drawers up first. 
(Pause 5 sec) Now turn to page 15. 

A student is sitting at a low desk. She is having 
difficulty writing because the desk is wobbling. What 
should she do? * 

A. Get a higher chair. 

B. place a piece of folded paper under one leg. 

C. Press down harder with her pencil. 
(Pause 5 ?ec) 

A sofa, an armchair, a rug^ and a fireplace are in a 
living room. There is no fire in the fireplace. One of 
the windows is broken. A boy^^in the room is very cold. 
What should he do? \ 



A. Put a piece cf cardbokrd over the window pane. 



Carry it up just like it is. 




B« Put, .the chair in front of the window. 



C. Build a fire in the fireplace* 



(Pause 5 sec) Turn to page 16. 



A girl is sitting in a chair at a desk. She has just 
finished writing hev answers for a t^st. What should the 
girl do now? 

A. Check her work. 

B. Write a letter to a friend. 

Copy her answers on another piece of paper • 
(Pause 5 sec) ; 
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blada, a rular, and aoflid ^7 havo avarythin^ ha naada? 
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RUID TKK STGRT AT THE TOP OF TKS FHOS AKD AKSVO THS TKRSS QUESTIOIS ABOUT 
TKB STKSa. 

<r 

eUok of booka fron om tito of iht roo& io put into 4 boo}co4B# on the 
other ild4 of tho rooa> Ttmn 4r4 tfarM fhtlirti in the booko444» tmt no . 
ona tholf is hig^ enoun^ ^or 4ll thei bpok»» Tbo booko4i4 iM ftlJRMt 4i 
hl^ 44 th9 04111 Thtr* ia 4 box on tho floor in the siddla of the rooa« 
The 4eeond bojr if ro&din^ 4t 4 tabXa in 4 oomer oloeo by* V&>4t ehould th4 
boy tMnk 4bout before he g4t4 to th4 boo)^44e? Piolc the noot iaport4nt 
trom theeo thrM* 



A 



uor Murr bocxs aib 

08 133 flK&VSSf 



B 



msm IT xsf 



VHBtS VZIL KB BT 
IKI SOOKS WW KB 

am TO na launuf? 



HERE 12 AN&\ltffi OISStlON ABOOT TUI BCJT AKD TKB BOCKS. 



Vhloh of tbt fdHordng shoald U» auT7ln( ths books do wttilt 
h«i is akinc roos f or ti» booka In th« bookoftM? 



A8X TKB SOT US 18 
COBKER 10 mP. 



H7I m B 


B 

OOXB ZR IBI 


BOS. 





mat w 


C 

B BOOKS OR 


Vff (W T 
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KR£ IS QjE3n<» mesa rma about tks box asd tkb bocxs. 



»*t should tb» boy oftrryin^ tha books do tint if tw ted a oholca 
of thMC thrM7 



9T THE BOOSB CS IS8 



6 



wm IBS nuoa cm 

BT BOB BUBS, 



UBS iss BQQC cx;t CV 
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7KZ STORIES QM TKIfi FiQS ARi: kmJt k &01 &C itkti7& TO fiUili) k flAX Vm 234 
IN KIS BASIXBfr. B3AD SUCK 3TQ8I AUD MRK AN Z OR TKZ BXOKT kmVSR TO TKS 
QUESTION. 

A jouns boy Ic .^ittin^ in hla b^tdoant ftlono. H« «anta to build 
A plfty town irhioh has a J«il. A padlook tdth * kay 1« on th» floor nota* 
Uv« boy. Bohiod hifi is u ospty wiro bird oAga. Ho&r Um atAira ii 4 
doll houao with oa» eid« Bi«itn«. Vhioh of th«a« thr«« obJacU could th« 
boy u«« for hi» jAil? 




HHIE IS AHOTKBR STOftI ABOUT THE EOT AND HIS PUT TOHH. 

The snll boy is plAyinf In his bAsaaent bsoftuss it is rsiAiof . 
R&ixxirops osn bo s««n through s window naar the bft»«aest e gi i lin^ . Tho 
boy tAntB to hsTo the sun in his play town. There is s Imb^ behind the 
boy end there is sn old record plsyer idth sevf^JL reoords OMir one corner 
of the rooau What ooold the boy use for the eun? 




Tm> bOTs Aod A fiirl ftre X(»kiAg ftt « ball whioh bM Iftsdtd oa « nol, 235 
Th«7 wnt to p]jL7 with the ball. W«t Ia th« a&tt tmufual or dlfferttst 
for thra to ptt It? ^jr unucuAl vro esftc c i«jr th&t wet psopl* idJJL ao^^ 
thiols of to aolro ths problea. 



C 

EUCK CHriD CAN snxD 
OS 71S SHOUICSSS OF 
AISTT^ CHILD UVTU. 
TKCr ARE TAU. QOUQH TO 
RSkCH THK BALL. 



Clothtt* <ur« dTTloiE co a lino. Thoro arc aoro ««t olotbss 1a tho 
tttsh b&flk*t, but thoro ia no sere lino cpiiofl* A ^irl ia stAodlnfi b7 
ths basket woodorlog tAiat to do. What io tho soot umsu&I or <9Slff«ront 
togr for ths to dry the olothstf froa tho bookst? 



A 

SXS CAK TIS THE 
CL0TKS3 OB A POLS UKX 
A SAIL UN HSR lAOOS 
AHD 00 PGR A KLm 
miZ TKSr QRt. 



7HST CAN ASK 
AN OLQBR PSU^OH 
TO HZUf TKEM. 



B 

THE! CAN. USE 
A IADi3R 70 
057 THS BAIL. 
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Th« ohftln oa om ftlds of & svlns U. tarokan tw pl»ooft. Pemr 
QimiUAl or <llfr«p«ct for thsa to do thU? 



TKST Ckn nx THB 

OLD suDO m ram tks 

7WD PZfiaSS OF TKS CSUR 
TOOETHSt UtTH A STEtXfiS. 



3 

TBBX CKV nx fKS OLD 
SUIIO BT RSPIACIiG TKS 




TUir GUI XUQB A NSkf 

mm Bxmm am 

QSKIS Tp A TIB2. 



wtf mm TO HQS u 



Er|c f*3»u 



A girX taxA» to hftm « fdetani in her rocou Sh» hu pgut « hook oIom 
to otw Of ti»s li&etsrs. (ami tdll teppsQ t^wa ^ girl Mm t« 

huiS Iw pietiara «d & mil ia tht taOXr * 



ns nveaa Bias 

CBCRSOEDo 



18E Tswsat tcu 
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k lATfli jir of «9di« paint vA two ytis/t, bruehM m« os& s t*bX»« 
girl mLjsm tte pa4at«f 




CO 




A/ 








ZRmL n 


or UP. 


or TS* 









Ttesr* ia A (BAfccinat vltb tfam etelvM. ttar* 
on tha ■hslvM. boasM &r« to to put ia tht 
little spftM oo «lthir tbt top or bottoa fthslf « 
oo tho idddl* iibtlf • tiiclj tbulf is togglBa. v«« 
boBM ort pot late tho wAjUOm «holf of tte «oMaotV 



Ihtrt is Torjr 
bM V pAiBt ooadi or* 





IBS xsott Mxasr K>f 



Fit. 
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A iXrl i« lootdog around in h«r 
book«, olothaSf uad noorda fill all 
tevt A Mt9T rooou Hhftt it tho bast 



bodroosu Th« rooa ifl nMt, but tojr** 
tha «helv«i. Sh» do«t not mst to 
plaoo Tor h«r to put ntw thing*? 



our 01 3H8 HU2KUr^ 





A full ehttct of dramrs has to b* aov«d utet&irs. Two boya *UM 
IfsokXo^ itu tisli. What t» tii^^wiaat wy for Ihaa to mn it? 




c 



UP ran. 
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A studtnt Is aittlcc &t a lew d«ik. Sha U hAvin« diffioult/ vrltlng 
baMUM the dkiok if >«obbling« Kht^i should sh* do? 



A 



err A /aaooi ch/ix». 



B 



pZAcz A Fzacz or 

TCBLMD FAfSR 1900 
on LK. 



Vim HJR PBCZL. 



A sofft, &n arafiihair, & rug^ and & rirtpl&se «>• in * XItIxic rooou 
Thtrc Ia no fir« in tbe rircplAM. Qna of the windswJ^ia \xeo)t)$a, A 
in ths roca ij v»r7 oold, WhAt ahottld h$ 4o7 



PUT A nacK CP 

CASSBCMW OVBl 



B 



BCZI£ A Vmt IH TKB 
rXRSFLACZ. 
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A slri XM •ittlns in & ohidx at & dMk. Sbt hM just fiaUh^ 
writlAc btr AncMTA for ft tMt. Vbit ohooXd t;h« girl ^ u»7 



A 



cm iiBi uonc. 




COFY USl ABSHERS Q« 
AflOnOB PZlCt OP 
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